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EFFECTS OF CONGENITAL SYPHILIS ON THE TEETH AND 
ASSOCIATED STRUCTURES IN CHILDREN 
D. Jonnston, D.D.S., M.D., Bert G. ANpErRsoN, D.D.S., AND 
F, McALENNeEyY, M.D., New Haven, Conn. 


INTRODUCTION 


Papers numerous studies have been made of dental defects associated 
with congenital syphilis, data concerning the medical history of children 
and parents with relation to the dental anomalies in the children are scarce. 
The majority of studies deal with the incidence of dental abnormalities such 
as mulberry molars, notched incisors, and controversies concerning the diag- 
nostie significance of certain accessory cusps and arch relations. It was felt, 
therefore, that a more complete study of a group of congenitally syphilitic 
children whose serology, pediatric and therapeutic history was known might 
contribute additional information in regard to the dental stigmas associated 
with congenital syphilis. 


REVIEW OF THE LITERATURE 


Sanchez (1875) reported a correlation between dental alterations and con- 
genital syphilis. He noted many stigmas, among them ‘‘premature caries 
(black decay of teeth).’? Duval and Fournier (1815) connected the dental 
hypoplasias or alterations during the first dentition with some ‘‘hereditary 
affectation contracted by the fetus in the maternal uterus.’’ There were other 
vague references to dental malformations but the dental changes associated 
with congenital syphilis were not described in detail until 1857 when Jonathan 
Hutchinson published his clinical studies in congenital syphilis. In addition 
to the dental defects many of these patients presented lesions of the eye (par- 
enchymatous keratitis) and ear (otitis media purulens). 


From the Departments of Pediatrics and Surgery, Yale University School of Medicine. 
A contribution from the Dental Study Unit. 
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Hutchinson’s hypothesis regarding the etiology of dental abnormalities or 
changes occurring in congenital syphilitics was unsuccessfully opposed by the 
eclamptie theory of Magitot (1881), the rachitic theory of Parrot (1881), the 
hereditary theory of Galippe (1899), and the toxic theory of Capdepont (1906). 

H. Moon (1884) published an excellent comparative description of normal 
and syphilitic teeth. He stated that the first molars ‘‘ were reduced in size and 
dome shaped through the dwarfing of the central tubercle of each cusp,’’ and 
that ‘‘syphilitic teeth may have a perfect covering of enamel and will not then 
be discoloured.’’ His descriptions were limited to the crowns of all teeth as 
observed clinically. Although Moon stated that syphilitic teeth were under- 
sized, he apparently was referring only to the crowns of the teeth, as his de- 
scriptions were based on clinical observations and roentgenograms were not 
available in his time. 

E. Fournier (1900), Hallopeau (1902), Darier (1903), and others supported 
the syphilitic theory and declared the cuspal atrophy of the first permanent 
molar to be a pathognomonic sign of hereditary syphilis and attributed diag- 
nostic value to the Hutchinsonian tooth and to the cuspal atrophies of the 
permanent incisors and canines. 

Sabauraud (1917) gave the fifth cusp of the first molar (‘‘mamillary emi- 
nence on internal surface of the first maxillary molars’’) consideration and 
claimed it has been present in all of his cases where the serology was positive. 
The diagnostic value of this cusp has been eriticized by Mozer (1917), Chenet 
(1917), Galippe (1917), and Mantaux (1918). Mozer and Chenet showed only 
one case in sixty known congenital syphilitic children which presented the 
deseribed cusp. In their cases the ratio of ‘‘Hutchinson’’ incisors to the fifth 
cusps on the molar teeth was four to one. 

Beeause of the variable clinical descriptions which have been applied to 
the teeth in congenital syphilis, the possibility of a roentgenographie diagnosis 
of unerupted teeth when other signs are negative has been suggested by 
Cavallaro (1908), Stokes and Gardner (1923), R. V. Quinlau (1927), and C. M. 
Smith (1927). Their findings gave no conclusive results, and they doubted the 
value of a diagnosis based only upon this method. 

More complete studies of the pathologie and structural alterations of the 
dental tissues have been made by Cavallaro (1908), Koehler (1913), Karnosh 
(1926), Hill (1931), and W. Bauer (1931). 

Cavallaro (1908) studied dissections and microscopic sections of fetal max- 
illas. A pathologic examination of the dental follicles and of syphilitic teeth 
showed constrictions which clinically correspond to the cuspal atrophies; alter- 
ations of the enamel and dentine, interprismatie spaces, interglobular spaces, 
rounded islands; granulations due to an inhibitory disturbance which acted 
upon the tissues during the period of development. In the dental follicles of 
macerated and doubtless syphilitic fetuses he noted the following alterations: 
‘‘endovasculitis, perivasculitis, hemorrhage, and parvicellular infiltration.’’ 

Koehler (1913) explained the etiology of the ‘‘Hutchinson’’ tooth on the 
basis of the constitutional effects of syphilis and toxins formed by spirochetes 
producing a general tissue injury, which is characteristically reflected in the 
dental tissues. The exact effect on the general tissues was not given. 
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Karnosh (1926) attempted to determine at what time the injury occurs 
that accounts for the deformities peculiar to congenital syphilis. The results 
of Fischer (1909), Black (1914), Preiswerk (1919), Scherbel (1922), and 
Broomell (1923) on the inception and duration of enamel deposition were used 
as a basis. The study was made on ground sections of teeth from both syph- 
ilitie and nonsyphilitie patients. Karnosh concluded that ‘‘the Hutechinsonian 
incisor is a deformity of the development lobes of the permanent incisor and 
not one of a transitory calcium deficiency. A time factor of congenital syphilis 
as a cause of dental dystrophy seems to be established in the first years of life, 
the effects coming on suddenly at birth and being coneurrent with the stomatitis, 
rhinitis, and the other familiar symptoms of syphilis in the newborn.”’ 

sauer (1931) reported that spirochetes are demonstrable in the tooth germ, 
pulp, nonealeified dentine, calcified dentine, dental sac, enamel germ, and in 
the enamel epithelium, being more numerous in the areas of most intense 
growth, namely the basal portions of the tooth germ. He advanced the theory 
that the syphilitic process and resulting vascular involvement and loeal cir- 
culatory disturbances caused changes in odontoblasts, ameloblasts, and dental 
sac, and that the hypoplasia of the enamel was probably the result of the injury 
to the ameloblasts, which is caused by edema and hemorrhages. His material 
consisted of syphilitic infants, aged 214, 6, and 644 weeks. He described the 
changes of the maxillary bones in congenital syphilis as ‘‘a rarefying and 
fibrous inflammation of the bone marrow and an ossifying periostitis. ”’ 

T. J. Hill (1931) carried out an investigation of spirochetosis of the dental 
anlage, using nine suspected congenital syphilitic fetuses. Histologic studies 
of the enamel organ of the first incisors and first molars were made. The tis- 
sues so obtained were handled identically with sections from the liver of the 
same fetus and stained by Levadi, Warthin-Stary, Jahnel, and Giemsa methods. 
Liver sections of six fetuses showed spirochetes similar to those of syphilis. 
In no case was there absolute evidence of a spirochete in the dental anlage. 

Cavallaro (1908) stated that spirochetes were absent in the dental follicle 
in his original article but by improved staining showed them to be present in 
the walls of the blood vessels. 

Pfluger (1924) studied fifty-six cases of congenital syphilitic children. 
Eight of these cases showed ‘‘typical bud shape’’ and undersized crowns of 
the first molars. He was of the opinion that this abnormality occurred more 
frequently but was not observed because of destruction of the first molars due 
to caries. He believed the molar deformity was pathognomonie of congenital 
syphilis. 

Busche and Langer (1925) showed that in patients with congenital syph- 
ilis and typieal ‘‘Hutchinson’s’’ teeth the premaxillary bone is hypoplastic, 
and the gums just above the teeth are concave. A similar process was noted 
at the symphysis of the mandible. These findings led them to believe that the 
peculiar shape of the incisor teeth in congenital syphilis is primarily due to 
the hypoplastic development of their bony matrix. They attached diagnestie 
significance to the concave gum, claiming it does not oecur in rickets. 

Anderson (1939) reported clinical observations on the developmeptal de- 
fects found in the permanent teeth of eight Chinese with congenital syphilis. 
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None of these had received antisyphilitic treatment either previous to or during 
the time that the affected teeth were developing. He concluded that the dental 
structure as a whole should be observed and those portions of it or groups of 
teeth involved should be described rather than to give minute detailed descrip- 
tions of individual teeth. He stated that ‘‘the most characteristic features of 
the abnormality seen clinically were (1) the undersized, malformed appearance 
of the teeth, (2) the contracted appearance of the mamelons, marginal ridges 
and cusps of the incisors, cuspids, and molars, and (3) a peculiar open-bite 
maloeclusion.”’ 

While many writers have pointed to various anomalies of the deciduous 
teeth associated with congenital syphilis, no one has described an aberration 
of diagnostic significance. Fournier (1884) described a central incisor in a 
few isolated cases in the first dentition which resembled the Hutchinsonian 
tooth. Cavallaro (1908), Black (1914), and Burehard (1915) agree that such 
disturbances as delayed eruption, malpositions, early caries, and tardy absorp- 
tion of the temporary roots are common features in congenital syphilis, but 
all admit that these abnormalities are not sufficiently typical to afford diag- 
nostie criteria. 

METHODS AND DATA 

A general plan for studying the effects of congenital syphilis upon the teeth 
and their related oral structures included a clinical and roentgenographic study 
of a group of children and a microscopic study of both ground and serially 
sectioned teeth obtained from known congenital and acquired syphilitic patients. 

A. Source of Material—A group of children with positive Wassermann 


reactions who were currently being treated in the Pediatric Outpatient Clinic 
of the New Haven Hospital were selected for this study. These patients ranged 
from one to fifteen years of age and had been under treatment for various 
lengths of time. Repeated confirmatory serologic tests were made in every 
case. The medical histories of twenty-nine of the mothers of these children 


were available. 
The pediatric histories of the children were studied with respect to lesions 


of the tooth, eye, ear, nose, hair, and nails. All notations relative to possible 
rickets were recorded. 
An examination of the oral cavity of the children was made and the fol- 
lowing factors were recorded: 
1. Stigmas which might be considered of syphilitic origin. 

Malocclusions. 

Dental caries. 

Other pathologic manifestations. 


According to the present day concept, derived from the literature, dental 
defects associated with congenital syphilis present the following recognized 
features. The crown of the permanent maxillary first incisor is described as 
undersized, having lateral sides which taper from the cervical to the incisal 
edge presenting a ‘‘screw driver’’ form and may show evidence of a failure 
of formation of the central mamelon, presenting a ‘‘notched’’ appearance. The 
permanent second maxillary incisor shows similar physical characteristics al- 
though they occur less frequently. The permanent maxillary cuspid may also 
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show similar deformities, presenting a generalized dwarfed appearance and 
euspal atrophy. The four permanent first molars present ‘‘bud shape’’ and 
undersized crowns with or without deficient enamel covering of the cusps. The 
mandibular anterior teeth present findings similar to those described in the 
corresponding maxillary teeth, but they are not as severe and are found less 
frequently. 

The incidence and location of the above types of defects were recorded. 
‘‘A tooth was considered to be carious when there were necrosis and debris 
associated with cavitation in that portion of the tooth exposed in the oral 
eavity.’’ (Eliot et al.) 

Plaster models of both mandibular and maxillary dentitions were made in 
thirty-six instances from impressions of denticol impression material. Roent- 
genograms (interdental and bite wing films) of all teeth of thirty-five children 
were obtained for study and as an additional aid in the correlations of findings. 

According to dental anatomists, normally the mandibular first molars are 
larger than the mandibular second molars. A comparison by actual measurement 
of the models and roentgenograms was made to determine if this was true in 
congenital syphilities. 

All teeth that could be collected from these children over a two-year period 
were sectioned. Some specimens were obtained from patients with known 
acquired syphilis for controls. After dividing the teeth, one-half was prepared 
for histologie examination by grinding and the other half decalcified and sec- 
tioned serially. 

B. Gross Clinical Records.—An oral examination and written description 
were made of the dental structures of thirty-nine known congenital syphilitic 
children. Plaster models were made of thirty-six and roentgenograms of 
thirty-five dentitions of these patients. In three children, ranging between 
one and three years of age, no models or roentgenograms were obtained. 

A review of the hospital records of these children showed : 

1. All had repeated positive Wassermann and Kahn examinations. 


Seven had a recorded diagnosis of rickets. 


Eight had roentgenographic findings of syphilis in the long bones. 

4. our had interstitial keratitis. 

5. Nine had otitis media with three cases of residual deafness. 

}. Six had positive secondary lesions noted between two and nine months. 

7. One had a notation to the effect that the first teeth did not erupt until 
the age of 14 months. 

8. Four eases of premature births were recorded. 

9. All of the birth weights ranged between 4 and 10! 2 pounds. 

10. A twin of one patient born first had a negative serology and presented 
no syphilitie stigmas. 

Examination of the twenty-nine hospital records of the mothers of these 
children showed all to have had positive Wassermann and Kahn reactions. 
One had received six injections of neoarsphenamine prior to the birth of the 
child, and another had limited treatment during the first twenty-four hours 
following admission for delivery, having a positive vulval lesion. The other 


mothers received no antisyphilitie treatment. 
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Gross examination of the children revealed six cases of ‘‘saddle nose,’’ 
one case of fixed pupils, two cases of impaired hearing, but no changes in the 
hair or nails. 

No intraoral pathologic lesions of the soft tissues either relative to or apart 
from syphilis were noted. 

By direct measurement of roentgenographie films of the first and second 
permanent molars it was found that the second molar was larger than the first 
molar in twenty instances, and the first molar was larger than the second molar 
in five instances. Four of these last five cases, however, showed no abnor- 
malities of the incisors. Both were the same size in one instance, while in ten 
cases no comparison could be made because of loss of the teeth. 

C. Histology—the histologic specimens in this group consisted of ground 
and serially cut sections of teeth. Each tooth was divided, one-half was pre- 
pared for the cutting of serial sections and the remaining half was ground to 
provide one section approximately 15 » in thickness. The methods of preparation 
of these teeth have been previously reported in MeClung’s (1937) textbook. 

Six permanent teeth (three first molars, one maxillary first incisor, one 
maxillary canine, and one maxillary second premolar) and five deciduous teeth 
(one maxillary canine, three second molars, and one first molar) all from con- 
genitally syphilitic children, were extracted, prepared and studied. Four teeth, 
two maxillary incisors and canines, were prepared as above, having been ob- 
tained from patients with acquired syphilis. The ground sections were cleared 
in aleohol and xylol and examined unstained, after being mounted in balsam 
The serially cut sections were stained with Delafield’s hematoxylin and aleo- 
holic eosin, and in addition some sections were stained with Mallory’s or 
methylene blue. 

The results obtained from a study of the above revealed no abnormalities 
which might be attributed to congenital syphilis. 


DISCUSSION 


The dental abnormalities clinically observed associated with congenital 
syphilis in this series had the general appearance of the condition illustrated 
in Fig. 1. Dental manifestations ranging from minimal changes deviating from 
the normal (Fig. 2) to marked malformations and agenesis simulating Fig. 3 
were encountered. The most characteristic features of the abnormality seen 
clinically were: 

(a) The apparent lack of development in the anterior region, particularly 
in the maxilla. 

(b) The involvement of the four incisors, two cuspids and the two first 
molars of the permanent teeth in the mandible and maxilla whenever 
these teeth were present. 

(ec) The huddled appearance of the mamelons, marginal ridges and cusps 
of the affected teeth (Figs. 4 and 5). 

(d) The undersized, malformed appearance of the crowns of the teeth. 

Since the approximate time of the appearance of the dentine and enamel 

of each tooth is known, it can be determined at what age existing clinical 
deformities of the teeth probably occur. 


672 
¢ 


CONGENITAL SYPHILIS 673 


According to Cavallaro (1908) and Karnosh (1926) the disease is most 
injurious during the last months of intrauterine life and during the first three 
months of extrauterine life; consequently, the teeth commonly affected in their 
development by syphilis are the first permanent molars, which begin develop- 
ing during the ninth month of intrauterine life, and the incisors and canines, 
which develop during the first three months after birth. The permanent pre- 
molar, second and third molars, which develop between the second and eighth 
years of age, are not commonly, if ever, affected by this disease. 


The deciduous teeth develop between the eighteenth and twentieth weeks 


in the first period of uterine life, when syphilis is rarely active, or if it is, 


abortion usually results. 
The spirochete of syphilis could not be demonstrated in any of the dental 
tissues. It is still undetermined whether or not it acts directly and specifically 


? 
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on the dental tissues in the production of the dental anomalies commonly asso- 
ciated with congenital syphilis. None of the deciduous teeth which were ex- 
tracted and sectioned showed any stigmas which could be attributed to con- 
genital syphilis. 

Anderson (1939) states that in the rachitie type of dental defect the same 
groups of teeth are commonly involved as in congenital syphilis, but no changes 
in the surrounding bone have been demonstrated nor do the incisal edges, 


marginal ridges, and cusps present the huddled appearance seen in congenital 


syphilis. (In rachitis there is a zonal distribution of hypoplasia affecting only 
those portions of the crowns of the teeth developing at the time of injury.) 
The incisal edge and cuspal defect observed sometimes in congenitally syph- 
ilitie teeth is not clearly differentiated clinically from the rachitic type of 
defect. Both types of defects may appear concurrently. Two of the seven 
patients who were also diagnosed as rachitic showed the type of enamel defect 
described by Eliot et al. Four presented changes herein described as due to 
congenital syphilis. The remaining three cases showed no clinical evidence 
of these conditions. 


Much has been said about the vulnerability of syphilitic teeth to caries. 
It would appear from our meager data that teeth showing syphilitic abnor- 
malities are not more prone to caries than normal teeth. Cavallaro maintains 
that these teeth are more vulnerable and lost early in life because of an in- 
creased tendency to caries. Fournier supports him by stating: ‘‘It is a gen- 
eral law that caries naturally attacks teeth which are imperfectly covered by 
enamel, commencing at the points least protected, and in consequence most 
vulnerable.’’ Our series although as large as that studied by Cavallaro is not 
sufficient to give data either to support or to refute his contention. 
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TABLE I 


TWENTY-FOUR PATIENTS WITH ASSOCIATED PATHOLOGY 


| | SYPHILIS 
| : RICKETS | OF LONG 


NUMBER 
KERATITIS MEDIA 


BONES 


Patients with dental 18 2 
stigmas present 
Patients without dental 6 


stigmas present 


TABLE I] 


CLINICAL EXAMINATION OF DENTITIONS IN CONGENITAL SYPHILIS 


A. Patients Having Permanent or Deciduous Teeth 


Permanent 
Permanent and deciduous 
Deciduous 


Total number of patients 
B. Normal or Abnormal Occlusion of Dentitions 


CONG. SYPH. STIGMAS PRESENT NO CONG. SYPH. STIGMAS PRESEN 


Normal occlusion 
Malocelusion 
Mutilated occlusion 
Open-bite 


7 
5 
5 


Ww 


18 18 


C. No. of Patients With Cong. Syph. Stigmas of Each Type of Tooth 


MAXILLA MANDIBLE 


First incisor 16 
Second incisor } 10 
Canine 1] 
First premolar 0 
Second premolar 0 
First molar 13 
Second molar 0 


D. No. of Teeth Present and No. With Cong. Syph. Stigmas 


MAXILLA MANDIBLE 
NO. WITH NO. NO, WITH 
STIGMAS PRESENT STIGMAS 
First incisor 

Second incisor 

Canine 

First premolar 

Second premolar 

First molar 

Second molar 


E. No. of Carious Teeth of Permanent Dentition 
OTAL TEETH CONG. SYPH. TEETH 
WITH CARIES WITH CARIES 
MANDIBLE 


MAXILLA MANDIBLE MAXILLA 


Second molar 14 0 0 
First molar é 34 . 10 
Second premolar 3 0 
First premolar 0 
Canine 0 
Second incisor 0 


First incisor 4 
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17 
17 
7 
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CENT 
50 
34 
47 
0 
0 
46 
3.6 
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Table IIB shows that ten of the thirty-six patients in this series were con- 
sidered to have normal occlusal relationships of their dentitions according to 
the definition proposed by Johnson (1924). Three of these normal occlusions 


occurred in the group having dental stigmas of congenital syphilis. Of the 


twenty-six patients with malocclusal deformities eight were caused, wholly or 


in part, by mutilation of the dental arches owing to loss of teeth. A peculiar 
*‘open-bite’’ deformity (Fig. 3) was present in eight of the twenty-four pa- 


tients showing the dental stigmas according to clinical and roentgenologic 


diagnosis. This condition gave the impression that it was largely owing to a 
lack of sufficient tooth and bone substance to complete the dental arches. The 
defect was most marked in the upper premaxillary region. 


TABLE IIT 


ROENTGENOGRAPHIC EXAMINATION OF DENTITIONS IN CONGENITAL SYPHILIS 


A. No. of Teeth Present and No. With Cong. Syph. Stigmas 


M AXILLA 


MANDIBLE _ 
NO, NO. WITH PER NO, NO. WITH PER 
PRESENT STIGMAS CENT PRESENT STIGMAS CENT 
First incisor 68 46 67 69 25 36 
Second incisor 63 24 38 69 16 23 
Canine 70 10 14 69 6 0.9 
First premolar 70 0 0 70 0 0 
Second premolar 69 0 0 70 0 0 
First molar 68 13 19 54 36 66 
Second molar 70 0 0 69 0 0 
B. No. of Carious Teeth of Permanent Dentition 
TOTAL TEETH CONG. SYPH. TEETH 
WITH CARIES WITH CARIES 
MAXILLA MANDIBLE MAXILLA MANDIBLE 
First molar 25 25 6 14 
Second premolar 2 4 0 0 
First premolar 2 2 0 0 
Canine 0 2 2 0 
Second incisor ] 1 ] 0 
First ineisor 3 0 1 0 


Dental agenesis did not occur in deciduous teeth but was seen in four 
instances in the permanent dentition. Two patients had congenital absence 


of maxillary left and right second inecisiors (Fig. 5). One patient had one 


maxillary second incisor lacking, while in another patient the mandibular right 


second premolar was missing. In the above patients no history of extractions 


could be obtained. These clinical findings were corroborated by roentgeno- 


graphie examinations. These findings sustained Fournier, who maintained that 


the maxillary lateral incisor is the most frequently congenitally missing tooth. 
The concurrence of eighth nerve deafness, interstitial keratitis, and the max- 


illary first permanent incisor defect, known as ‘‘Hutchinson’s triad,’’ has been 


the center of much controversy. The so-called ‘‘ Hutchinson’s triad’’ contrary 
to earlier observations is rare in congenital syphilities. The triad was found to 


be present in only one of the 105 cases reported by Stathers and Skidmore 
(1932). The condition does not occur in any one of the thirty-six patients re- 
ported in this series. However, if one disregards the aberration of the central 


incisor alone, which Hutchinson believed to be the only reliable dental diagnostic 


sign of congenital syphilis, then one might expect the triad of the ear, eye, and 
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tooth defect to be observed more frequently. It is reasonable to believe that in 
people in whom there is much untreated syphilis, and the eighth nerve deafness 
and interstitial keratitis are permitted to develop, one would find the triad 


present more often. 
A comparison of the gross findings with the roentgenographie study showed 


a difference in the number of teeth with dental stigmas observed by the two 


methods. The percentage difference would tend to prove the roentgenographic 


study to be more indicative of the exact number of stigmas present in the first 


maxillary permanent incisors and the first mandibular permanent molars. 


Twenty-four patients were shown to have syphilitic stigmas of their teeth by 


roentgenographie examination, while this condition was observed in only 
eighteen patients clinically. The fact that in a number of patients the maxil- 
lary first permanent incisors and second permanent molars were unerupted but 


available for observation in the roentgenograms accounted for this difference. 


The most reliable roentgenograms were obtained in the region of the maxil- 


lary first incisors and mandibular first molars. For this reason the mandibular 


first and second molars were used for comparison (Figs. 6 and 7). No compari- 


son of the maxillary first and second molars could be obtained because of dis- 


tortion produced by the technical procedure involved. 


The observations showed that the effect of congenital syphilis upon the first 
molars is a marked dwarfing of this tooth (Fig. 6). 


An attempt was made to associate developmental change of the teeth with 


changes of the quality of the hair or nails. No correlation could be ascertained. 
In this respect the dental structures are peculiar in the fact that onee fully 
formed powers of repair or rebuilding are insignificant, and they must neces- 


sarily retain deformities which may grow out in the nails and hair. These find- 


ings were the same as those found by M. L. Jaequet (1900). 


SUMMARY 


A. Gross Clinical Findings.—The first and second incisors, canines, and first 


molar teeth as a group are involved when stigmas of congenital syphilis are 


observed. 
The most consistent physical characteristic of the dental malformations was 
the dwarfing of the entire tooth and lack of development of the premaxillary 


bone. 


© 
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Fig. 5. 
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Dental stigmas were more readily recognized when the oral structures were 
viewed as a whole. 

Eighteen of the thirty-six patients in this series showed signs of dental stig- 
mas by clinical examination; a peculiar type of ‘‘open-bite’’ was found in eight 
of these patients. Twenty-four of the thirty-six patients showed dental stigmas 
by roentgenographie examination. 


It was observed that the same group of teeth showed manifestations cf con- 
genital syphilis as are commonly affected in rachitis. The changes caused by 


each disease can easily be distinguished by the lack of surrounding bone involve- 
ment, the undersized malformed appearance of the crowns, the huddled appear- 
ance of the mamelons, marginal ridges, and cusps of the affected teeth found in 
congenital syphilis. 
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No conclusion could be derived regarding the supposed increased suscepti- 
bility to caries in teeth having positive stigmas. There was no increase in this 
series of patients, but the data are not sufficient to support this negative state- 
ment. 

The so-called ‘‘Hutchinson triad’’ was not observed in any one patient. 
This may be accounted for by early abortive treatment. These data support con- 
temporary authors regarding this clinical entity. 

B. Roentgenographic Findings.—The roentgenographie study revealed in a 
few cases stigmas of unerupted maxillary first incisors and showed conclusively 


by direct comparison that the mandibular first molar was smaller than the 


mandibular second molar in 80 per cent of the cases that could be measured. 

The gross clinical findings recorded were also observed on the roentgeno- 
grams. The most notable feature was again the involvement of the group of 
teeth, i.e., permanent incisors, canines, and first molars with characteristic dwarf- 
ing of the entire tooth. 

C. Histology, Extracted TeethNo unusual findings were observed which 
could be attributed to congenital syphilis. 

The spirochete of syphilis could not be demonstrated in any of the dental 
tissues. It is still undetermined whether or not it acts directly and specifically 
on the dental tissues in the production of the dental anomalies commonly asso- 
ciated with congenital syphilis. 
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DIAGNOSIS IN ORTHODONTIC PRACTICE 


Mito D.D.S., Sc.D., New York, N. Y. 


IAGNOSIS in orthodontic practice may be looked at from two different 

points of view. One is that diagnosis is a long-established routine which 
need not be bothered with further; and the other, that it is a haphazard pro- 
eedure lacking a sound foundation and a systematic approach. Whichever 
view is held, there is little evidence to show that there is complete unanimity 
or general agreement in support of either. As it appears to me, there is some 
uncertainty even about the meaning of the term and a good bit of confusion 
about the use it is put to in the routine of our daily experiences. Diagnosis 
according to the ‘‘Funk and Wagnall Standard Dictionary’’ is defined as ‘‘the 
determination of the distinctive nature of a disease.’’ Orthodonties is con- 
cerned with the knowledge of occlusion and the treatment of malocclusion of 
the teeth. ‘‘Malocclusion of the teeth,’’ as most of us understand it, is not a 
disease and ‘‘the distinctive nature’’ of malocclusion is quite obvious. Every- 
one knows that ‘‘irregularities of the teeth’’ are to be blamed for it. Even our 
patients know it. That is what brings them to us. 

It is different in the general practice of dentistry. Patients coming to the 
dentist sometimes suffer from aches or pains. The sources of aches and pains 
are often very obscure and sometimes quite numerous. The dentist has to 
‘*distinguish,’’ ‘‘determine’’ and ‘‘differentiate’’ to be able to get at the root of 
the trouble. When malocclusion of the teeth is the trouble, the patient knows it 
as well as the orthodontist. All that is to be done about it is to correct it. And 
this, of course, depends mostly on the determination of conditions which need not 
be mentioned now. 

But before starting in with the treatment, the orthodontist usually decides 

what kind of malocclusion a particular case belongs to. In other words, there 
being several kinds of malocclusion, the first step is to group the case with 
those other eases having like peculiarities. That is, he classifies it. Edward H. 
Angle recognized the need for such procedure and furnished the classification 
which won world-wide recognition and acceptance. By the use of this classifi- 
cation, every orthodontist used to be enabled to separate into three categories 
the great variety of malocclusion in which irregular teeth appear. After the 
proper category for a particular case was ascertained, treatment was begun. For 
all intents and purposes, it worked. The only provision was that the orthodontist 
had to be sure of the knowledge of normal occlusion and possess the skill and 
aptitude with which to correct the malocclusion. 
2 Professor of Dentistry, School of Dental and Oral Surgery, Columbia University, New 
York: Research Associate in Physical Anthropology, American Museum of Natural History, 
New York. 
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The trouble is that professional procedures require technical terms. (To 


give it a professional flavor, orthodontic cases should be ‘‘diagnosed.’’) I am 


quite certain that Angle himself meant his classification to serve as a basis for 
‘*diagnosis.’” For example, in emphasizing the importance which he attached 
to the maxillary permanent first molars, page 20, he says: ‘‘So it will be seen 
that we have the most logical and conclusive of reasons for regarding these teeth 
as the keys to occlusion, and on their positions and the relations of their an- 
tagonists with them to base the classification and diagnosis of malocelusion.’”! 
Then further on, page 35, he goes on to say: ‘‘Hence in diagnosing cases of 
malocclusion we must consider first, the mesio-distal relations of the jaws and 
dental arches, as indicated by the relation of the lower first molars with the up- 
per first molars—the keys to occlusion; and second, the positions of the indi- 
vidual teeth carefully noting their relations to the line of oeeclusion.’’ <Ac- 
cordingly, there was originally no real discrimination between classification 
and diagnosis. Some of us did the one and some the other. It did not matter 
much because the result was the same, in so far as the outcome of orthodontic 
treatment was concerned. 

To be sure, Angle was also mindful of the face. ‘‘The study of ortho- 
dontia’’ he maintains ‘‘is indissolubly connected with that art as related to the 
human face.’’ His belief was that the occlusion of teeth has a decided effect 
upon the looks of the face. He even formulated the law ‘‘that the best balance, 
the best harmony, the best proportions of the mouth in its relations to the other 
features require that there shall be the full complement of the teeth, and that 
each tooth shall be made to occupy its normal position—normal occlusion.’’ 
The effects upon the face Angle thus ascribed to presence or absence of teeth, to 
normal occlusion, to malocclusion, and to orthodontic treatment. He did not in- 
clude the peculiarities of the face in the symptom complex for diagnosing mal- 
occlusion. For that purpose, he depended on his classification. 

This situation gave rise to trouble. Paul W. Simon, of Berlin, did not like 
Angle to begin with. Nor did he like Angle’s classification. And he just 
loathed ‘‘the keys to ocelusion.’’ Moreover, Simon was very much impressed by 
the significance and importance of diagnosis in the orthodontic scheme of things. 
So in 1922, he published a volume, not only against Angle’s classification, but 
also for a new method of diagnosis. This book, in its English translation (1928) ,? 
gave rise to a good deal of excitement over here. As I see it now, after the xcite- 
ment has long passed, Simon little knew what Angle stood for and most of us 
did not really understand what Simon aimed at. It now seems as though the 
joke was on all of us. The two books dealt with different ideas, ideals, ideologies, 
and objectives. Angle’s book is on ‘‘Maloeelusion of the Teeth’’ and its aims 
Systematic Diagnosis 
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are the ideals of normal occlusion. Simon’s book is on a 
of Dental Anomalies’’ and its aims are dentofacial compromises regardless of 
occlusion. In Angle’s volume of six hundred twenty-eight pages, the topic of 
diagnosis, as recorded in the index, is mentioned nine times and really has ref- 
erence to classification of malocclusion. In Simon’s volume of three hundred 
seventy-eight pages, the topic of occlusion, as recorded in the index, is men- 
tioned once. When Simon proposed his diagnosis of dental anomalies, he did 
not imply the occlusion of the teeth. He is particularly concerned about the 
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use of a certain point (infra-orbitale) on the face. Angle’s classification of 
malocclusion at that time was well established on the principles of interrela- 
tionships of the teeth. Simon objects to Angle’s classification because Angle 
originally believed in a constancy in position of the permanent maxillary first 
molars as a basis for it. But Simon overlooks the fact that he is not entirely 
free from another form of constancy. In his ease, it is the canine tooth which 
he considers constant in its relation to the ‘‘orbital plane.’’ This he makes quite 
clear in the statement that ‘‘the orbital plane intersects the denture in the 
region of the canine; and it does this at any age—from five to forty years—in 
the temporary as well as in the permanent teeth.’’ This has since been shown 
to be false. Of course most of us believed it then. Whatever may be said of 
the arguments used, the fact remains that since that time every orthodontist 
has become face conscious. That is, we all became determined to do things 
about the faces of our patients. This had a definite effect on the progress of 
orthodonties. By linking up the status of the face with the occlusion of the 
teeth, ‘‘diagnosis of dentofacial disturbances’’ took a leap forward and ‘‘classifi- 
cation of malocclusion’’ began to lag behind. It was not realized at first that 
doing the one or the other just widened the problem. It did not furnish a solu- 
tion. As a consequence, there are still many conscientious objectors. Thus, 
among those who adhered to classification, there are some who object to the 
‘‘eonstaney’’ in position of the ‘‘key’’ teeth to occlusion. Among those who 
saw the salvation in dentofacial ‘‘diagnosis,’’ there are some who are not recon- 
ciled with the canine point in its ‘‘econstaney’’ to the orbital plane. The justifi- 
eation for both is that in either case the basic concept is too static to furnish a 
solution to a problem which is essentially dynamic. 

What is bothering most of us is that in appraising comparable things, we are 
likely to make absolute distinctions on the basis of relative values. This is 
because multiplicity adds to complexity. It is quite simple to recognize the sig- 
nificance of a fact when presented alone. But it becomes increasingly difficult 
to isolate and evaluate the significance of each when many facts are breught 
together. At first, it was considered quite a task just to classify malocclusion of 
the teeth. This at one time was the chief problem besides that of actual treat- 
ment in orthodontic practice. Then estheties of the face was brought in to com- 
plicate the matter. This, though important from many aspects, was not much 
of a worry at first because orthodontic practice depended on ‘‘regulating’’ 
teeth and the facial aspect was just a sort of concomitant artistic by-product. 
There was nothing specially done about that beyond the restoration to normal 
occlusion of a dentition in malocclusion. But then ‘‘Growth and Develop- 
ment’’ came in for a share in orthodontic claims. Now there is more being 
claimed about growth and development than is reconcilable with actual results 
in orthodontie practice. The reason is that in the confusion of rapid learning 
some of us get all tangled up betwixt wishful thinking and actual reality. To 


be sure, such phases are transitory. Just the same, the sooner we get over them, 
the better. It is to be regretted that except for the researches carried on in 
certain institutions of learning and by a few students on their own in private 


practice, there is no indication of a concerted effort being made by the profession 


to set us straight. 
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Progress, however, is always on the march. In the last decade a good deal 
has been learned about occlusion, malocclusion, and development. The effect of 
these studies on the solution of the problem of ‘‘diagnosis,’’ will be pointed out 
presently. But to be clear one must be specific. I shall therefore endeavor to 


explain ‘‘diagnosis,’’ as it may be applied to just one particular form of mal- 


occlusion ; namely, to Class II, Division 1, Angle. I hope that there is a large 
enough number of members present, who still understand what Class II, Division 
1 really means. For the sake of simplicity, it may be said that the distinctive 
features of this class of malocclusion are just two: the particular occlusal re- 
lationship between the upper and lower teeth, and the form of the two dental 
arches. I need not go any further than that. I am sure that no one will dis- 
agree that in these two particulars all Class II, Division 1 cases are almost 
always alike. The casts of the three cases, shown in the top row, Fig. 1 il- 
lustrate this point. They present the dentitions of three boys. The dentitions 


are all in the same stage of development and in the same form of malocclusion. 


Fig. 1.—Casts of dentitions of three boys at approximately the same age and the same 
stage of dental development, showing exactly the same type of malocclusion (Class II, Di- 
vision 1)—A, B, C:; and like successful orthodontic results—A!', B’, C’., (Credit for treatment of 
case B, B', is due Dr. Walter Dunlap.) 


No one will disagree that these three cases may be definitely identified as Class 
II, Division 1. That they were successfully treated as such is shown in the row 
below. The reason for a complete agreement on this point is, as every ortho- 
dontist knows, that those factors which enter into occlusion are definite and 
constant. They contribute either to normal occlusion or to malocclusion. More- 
over, reliable evidence recently obtained also supports the view that Class II, 
Division 1 malocclusion when present may be observed as soon as teeth have 
erupted and their occlusion classifiable. Thus Class II, Division 1, once estab- 
lished in the deciduous dentition, is transmitted without change to the per- 


manent dentition. 
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With the face, it is different. When the face is added to the diagnosis of 
this form of malocclusion, as shown in the top row of Fig. 2, the extent of agree- 
ment among us will be very severely shaken. The resulting effect of treatment 
upon the face, as shown in the bottom row, will further emphasize this fact. 
The reason is obvious. In my estimation, most of us are not quite clear about 
the face in its orthodontic implication. Moreover, it is my belief that there is 
more confusion about the face in its relationship to Class II, Division 1 than 
in its relationship to any other class of malocclusion. 

Just fourteen vears ago, I was concerned about it. In a paper before this 
society,® I made an attempt to settle the question. I thought that a good begin- 
ning would be to introduce a new definition for Class I, Division 1. It read 
as follows: ‘‘Class II, Division 1, is that form of malocclusion in which the 
relationship of the factors of occlusion of a dentition is such as to bring the 
lower into a relative distal position to the upper or the upper into a relative 
mesial position to the lower when the teeth of the two dental arches are in juxta- 


position, neither of the alveolar arches exceeding the range of variability of 


the normal in position.’’ Of course, no one paid any attention to this definition 
then. Just the same, whenever I refer to Class II, Division 1, this is just what 
I mean and what I wish others to understand ; namely, that although the occlusal 
contact of the teeth themselves is absolute, the ‘‘mesiodistal’’ relationship be- 


tween the dental arches is relative. 


Fig. 2.—Facial profile photographs of the three boys in Fig. 1, showing difference in 
effect of malocclusion—A, B, C: and differences in effect of result after orthodontic treat- 
ment—A!, B1, 

The trouble is that in the more modern plan of ‘‘diagnosis’’ the entire face 
is taken into account. Moreover, since orthodontic services are confined mainly 
to children, ‘‘growth and development’’ are looming large when facial symp- 
toms are included in the diagnosis of malocclusion. Orthodontic literature, par- 
ticularly of the publicity kind, omits none of these essentials. That the effect 
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of overstressing such tendencies might be misleading does not seem to matter 
much. The impression gained is that in orthodontic cireles there is more vague 
talk than exact knowledge about ‘‘growth and development.’’ For instance, the 
point always overlooked is that development is an expression which implies 
both growth and differentiation. By growth, of course, is meant increase in size 
and by differentiation, increase in complexity. But what is generally not so well 
understood is that when the dentition and the face are subject to the effects of 


development, they are influenced in different ways. The dentition increases in 


complexity—it differentiates—and the face increases in size—it grows. An- 
other point usually missed is that, although these two phases of development go 
together, they do not occur at the same time. In other words, although the 
face and teeth are developing simultaneously, the coordination in the growth 
of the face and in the differentiation of the dentition is not always synchronous. 
They often alternate. The dentition may be a jump ahead or lag behind in dif- 
ferentiation, as compared with the growth of the face, or the face may be ac- 
celerated or retarded in growth, as compared with the differentiation of the 
dentition. 

This, of course, is nothing new to orthodontists. It has always been main- 
tained, on general principles at least, that malocclusion is due to ‘‘arrested 
development’’ and that orthodontic appliances stimulate growth. There is, to 
be sure, no available evidence to prove it. Just the same a diagnosis made on 
such premises explains why some orthodontists promise, not only bigger jaws, 
but also better chins. On what grounds this is done is not quite clear. How, 
for instance, is ‘‘arrested development’’ determined? Also, do the faces with 
dentitions in malocclusion never grow again, once there is such arrest and no 
orthodontic treatment ? 

For a number of years it has become quite fashionable among orthodontists 
to measure faces. Some do it directly on the patient with the instruments of 
anthropologists; some do it on photographs with just plain rulers, and some do 
it on x-ray plates with elaborate engineering paraphernalia. Few realize that 
just collecting large records of facial dimensions does not provide any informa- 
tion about certain differences which happen to occur among them. In order to 
understand what the meaning of such differences is, another sort of yardstick 
is needed, a standard by which the significance of differences may be appraised. 
In 1937,* I furnished a standard for appraising the dimensions of facial features. 
Since it was realized that there are no two people who look exactly alike, it was 
quite natural to expect that all facial dimensions vary in size. Moreover, since 
faces in the course of growth increase in size, dimensional differences also occur 
at different periods in time. Thus dimensions of the same feature in different 
people not only vary in size at the same time, but those of one feature in the 
same person also vary in size at different times. It is thus essential that a 
standard, to be useful, must be adapted to measure differences in variation. 
Since the material from which it was worked out consisted of records of facial 
dimensions of individuals with dentitions in normal occlusion, it was appropri- 
ately referred to as the ‘‘normal standard.’’ To simplify its use, the standard 
was devised to measure not in numerical units, but in terms of differences. 
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To that end, boundaries, established in accordance with certain methods of 
science, are very helpful. These boundaries facilitate the discrimination between 
three categories of facial dimensions. Those within the boundaries comprise 
one category, those without two. The first are regarded as normal and the 
other two, not. But since the dimensions which are not normal are either smaller 
or larger than normal, they are appropriately referred to as sub- or supernormal. 
There are accordingly three designations; namely: normal, supernormal and 
subnormal, The ‘‘normal,’’ of the standard for dimensions of facial features, 
however, is not to be confused with the ‘‘normal’’ for occlusion of the teeth. 
The normal in occlusion has reference to contact points of relationship between 
opposing teeth and the normal of the standard has reference to certain dimen- 
sions in size of facial features. 

Now standards of this sort are quite trustworthy. But they must be used 
with caution and discrimination. For instance, in development, time plays an 
important role. Of course, depending upon specifie needs, time may be counted 
by years, months, or days. For the present purpose, the division in time was 
made aceording to the developmental! seale of differentiation in the dentition: 
i.e., the eruption of teeth is taken as the time element for the growth of the face. 


Thus, instead of speaking of ages, reference is made to stages. The stages 
6% 


adopted have already been deseribed in several previous contributions.” 


Briefly it may be stated that these stages are based on the changes in dental 
formulae as they occur in the course of development. Beginning with the 
deciduous dentition, they indicate physiologic steps in the course of develop- 
ment until the full complement of teeth is attained in the permanent dentition. 
The changes in dental formulae accordingly indicate the passing of time while 
the dimensions of facial features refer to the increments of growth. The dif- 
ferences in age at each dental stage indicate variation in time of differentiation 
of dentition and the differences in facial dimensions represent variation in 
growth of face. It should not be forgotten, however, that variation in den- 
tition too is limited by a normal range, as well as by sub- and supernormal di- 
eressions. 

A model of this standard is shown by the poly gon in Fig. 3. This polygon 
is made up of the average and the standard deviation for the dimensions of 
each of the facial features tabulated in the first column.t The averages of all 
the features given in the second column are represented by the vertical straight 
line in the middle of the diagram and the standard deviation, as given in the 
third column, by the two side lines (dotted). This particular standard has been 
worked out from the records of sixty-two males, every one of them with the full 
complement of thirty-two teeth. Since the dentitions of all of them were in 
normal occlusion, it is quite natural to designate this as the normal standard 
for the faces of young adult males representing Stage V A. Similar standards 
have also been worked out for both sexes and for all other stages. In this paper, 
the normal standards and individual records of males alone will be used. 


*It was not intended to repeat it now, but due to many requests for a detailed account, a 
chart of the different stages is given at the end of this paper. 

‘To facilitate the meaning of these terms a descriptive illustration is appended at the end 
of this paper, Fig. 12, A, B, C. 
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The purpose of this standard is to help in appraising faces of individuals 
with like dental formulae. Thus if the face of an individual with thirty-two 
teeth in normal occlusion is appraised by this standard, as is done in Fig. 4, A, 


it shows at a glance not only how the facial dimensions of this individual con- 
form to the standard as a whole, but also how they differ from the average. In 
this case, however, all of the dimensions are normal since none of them ex- 
ceed the limits of the range of normal variation. In Fig. 4, B, is shown an ap- 
praisal of another face by the same standard. In this instance, although the 
dentition is in normal occlusion, not all of the dimensions are within the limits 
of the normal range. Some extend beyond to the minus side and some to the 


plus side. 
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Fig. 3.—Compilation of features of sixty-two young adult males, dentitions in normal 
occlusion, showing averages (means) and standard deviations of their dimensions, and the 


polygon derived which is used as the ‘‘normal standard.’’ 


Appraisals thus made of faces of individuals are useful in ascertaining pre- 


vailing differences. The faces shown in Fig. 4 A and B reveal differences not 


only with regard to normal and anormal but also in general form of ‘‘wiggle’’ 


as it zigzags away from the average. If the facial features of the same indi- 


vidual are appraised at yearly intervals, after adulthood is reached, it is found 


that the ‘‘wiggle’’ varies only slightly. If, however, the faces of children are 
appraised repeatedly at yearly periods by the proper standard at earlier stages 
of dental development, differences appear which are of considerable significance. 
For example, in Fig. 5 A, B, and C is shown the standard for Stage IT A—that 
of the deciduous dentition. The standard for this stage, too, was obtained from 
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facial dimensions of boys. There were only twenty-four of them, but all had 
normal occlusion. Now, if at this stage an appraisal of any particular face is 
made, the information gained has two implications. In the first place, it gives 
the variation in age of dental development. That is, it indicates whether, as de- 
termined by age, the differentiation of the dentition is normal, accelerated, or re- 
tarded. In the second place, it gives the relationship of the differentiation of the 
dentition to the growth of the face. Of course, since we are at this time con- 
cerned with diagnosis, cases with normal occlusion need not really bother us. 
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Fig. 4. 1, Wiggle of facial features of adult male, dentition (Stage V <A) in normal 
occlusion superposed on normal standard, showing no deviations outside the normal limits. 
B, Wiggle of facial features of adult male, dentition (Stage V A) in normal occlusion super- 
posed on normal standard, showing facial features exceeding the normal limits. 


The main interest naturally centers on cases with malocclusion. Thus, super- 
imposed on the normal standard in Fig. 5 are shown the facial dimensions of a 
boy with the deciduous dentition in Class II, Division 1 malocclusion. In this 
figure, the standard is repeated three times and the facial appraisal of the child 
is superimposed on each of them at yearly intervals. In these three years, it 
should be mentioned, the dental formula remained unchanged. That is why 
the standard used is the same. But, as shown by the yearly ‘‘wiggle,’’ the rela- 
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tion of the face to the standard has changed considerably. In the first ap- 
praisal, Fig. 5 A, it is clear that age, stature, and weight are subnormal, in- 
dicating that the group with this dental formula is chronologically more ad- 
vanced. In height, the dimensions of the face are normal in one feature, super- 
normal in another, and subnormal in the remaining five. In width, the face is 
subnormal in all four features. But in depth, the face is normal in six features 
and subnormal in two. Thus in this instance the child’s dentition is accelerated 
when compared with age. Compared with the dentition, the face is accelerated 
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Fig. 5.—Wiggles of facial features of same boy as in Fig. 2 A, deciduous dentition 
(Stage II A) in Class II, Division 1 malocclusion. A, B, C, Wiggles at 2 years, 9 months, 4 and 
5 years of age superposed on normal standard for II A. 


too, but only in depth. Since his dentition is in Class II, Division 1, dental 
height may be considered as characteristically supernormal. But then what 
about the lower face height, auriculo-prosthion and auriculo-infradentale, which 
are curiously all normal? Moreover in Class II, Division 1 the lower dental 
arch and jaw should really be posterior or subnormal as compared with the 
upper. In this case, however, it is not, despite the fact that the ramus, body, 
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and angle of the mandible are all subnormal in dimension. An appraisal of 
this sort might have been used as a form of diagnosis, if treatment had been 
decided upon then. But it was not. 

One year later, another appraisal of the same child’s face yields an 
entirely different picture (Fig. 5, B). Thus, in spite of the fact that his 
age, stature, and weight for that ‘‘stage’’ were still subnormal, though much 
less than before, more of the facial features have invaded the range of nor- 
mal variation. In height, for example, four of the seven features are normal, 
one (dental height) is still supernormal, and two (upper face and nasal 
heights) still subnormal. In width, one of the four features has grown into 
the normal range and the three others still remain subnormal. In depth a very 
remarkable change occurred. Of the eight features, five are normal, two 
(auriculo-prosthion and auriculo-incision) are supernormal, and condylo- 
menton is subnormal, Again it appears that in dentition and now in face 
height and depth, this boy is now more accelerated than before. A diagnosis 
at this time would indicate that the mandible is normal in ramus height and 
body depth and the upper alveolar process is further forward than normal. 

After another year had passed, an appraisal of the same boy’s face changed 
the picture again. At this time, Fig. 5 C, age, height, and weight are normal. 
The face is normal in height with the exception of dental height which continues 
unchanged as supernormal. In width, the face remains subnormal in three out 
of four features. But the greatest change again is in depth. Of the eight 
features, five are normal and three supernormal. Those features (auriculo- 
infradentale, auriculo-menton, and condylo-menton) which distinguish the pe- 
culiarities of Class II, Division 1, instead of being ‘‘arrested’’ or subnormal in 
development, are normal. Moreover, auriculo-prosthion and auriculo-incision 
which should be normal are, in this case, supernormal. The only retardation 
to be noted is in face width. Obviously, face width in this ease may be assumed 
to have a particular bearing on Class IT, Division 1. 

In addition to these changes, another interesting thing to observe is the 
similarity in the general form of curve or ‘‘wiggle’’ of the entire face. In 
other words, consistency in the general pattern of face, as pointed out by 
Brodie,’ is clearly shown by the facial wiggles. Despite special changes in rela- 
tionship of facial features, the general pattern of facial wiggle is the same. 

Since orthodontie treatment was again deferred, there was still no need for 
a definite diagnosis. As a consequence, the appraisal of the face of the same 
boy was continued. <A vear later the dental formula changed from the decidu- 
ous to the mixed dentition. The standard therefore shown in Fig. 6 is that of 
the mixed dentition or Stage III A. During the three vears that this stage pre- 


vailed, the progressive facial changes followed much the same course as during 


the three years in the previous stage. As before, it is noted again that the ac- 


celerations in dentition in face height and in face depth are associated with 
retardations in face width. Oddly enough, however, the mandible is normal 
in all of its dimensions, as shown in ramus height, gonio-menton and condylo- 
menton depths. The maxilla, on the other hand, as shown by auriculo-prosthion, 
auriculo-ineision, and auriculo-infranasale, is all supernormal. The uniformity 


in general ‘‘wiggle’’ pattern still persists. 
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In Fig. 7, the appraisal of this boy’s face is still being followed up. At 
this time, age nine years, two months and twenty-two days, the dental formula 
changed to Stage III B, the normal standard of which is now being used. Of 
interest at this time is the fact that, while the boy has reached this stage in 
dentition, he is beyond it in facial growth in height and depth and behind it in 
age and face width. The year following again brought about an advanced 


change in dental formula, Stage III C, leaving the boy behind in age, stature, 
and face width. The facial dimensions in height are normal; of those in depth, 


three features are normal and five are supernormal. 
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superposed on normal standard for III A 


At this stage (III C), it is customary in my practice to begin with ortho- 
dontiec treatment. To make no exception in this case, treatment was started. 
Chronologically, the boy was then 10 years, 2 months, and 15 days old. But 
dentally he was older, because the Stage III C is reached normally at an average 
age of twelve years. One year later, when he was 11 years, 2 months, and 2 
days old, active treatment was completed. The dental formula had changed in 
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the meantime to Stage IV A. The appraisal at this time shows that he is still 
behind in age, in stature, and in face width. But at this stage, gonio-menton 
depth is also subnormal. Dental height is still supernormal and all other 
features are normal. But he is still growing. Note the dotted line indicating 


the appraisal of the face one year after treatment was completed. 
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Fig. 7 Wiggle of facial features of same boy as in Fig. 5 at different stages of dental 
development superposed on normal standard. 1, at 9 years, 3 months, dentition in transitional 
stage (Stage III B), Class II, Division 1 malocclusion. B, at 10 years, 2% months, dentition 
(Stage III C) in Class II, Division 1 malocclusion at beginning of orthodontic treatment. C, at 
ll years, 2 months and 12 years, 4 months, permanent dentition (Stage IV A) in normal occlu- 
sion, at completion of orthodontic treatment. 


Now, if a ‘‘diagnosis’’ of this boy’s ‘‘dentofacial’’ condition had been 
made when he first came in to see me, the decision reached then would have 
been diametrically opposite that reached later. Accordingly, the face would 
have had to be lengthened and widened. In depth there were no alterations 
needed. The mandible, however, was subnormal in all its dimensions and re- 
quired enlargements all over. So it too would have had to be increased in size. 
Assuming that all these changes could have been made, by the use of ortho- 
dontic appliances, would it not have been wasted effort? What I actually did 
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In Fig. 7, the appraisal of this boy’s face is still being followed up. At 
this time, age nine years, two months and twenty-two days, the dental formula 
changed to Stage III B, the normal standard of which is now being used. Of 
interest at this time is the fact that, while the boy has reached this stage in 
dentition, he is beyond it in facial growth in height and depth and behind it in 
age and face width. The year following again brought about an advanced 
change in dental formula, Stage III C, leaving the boy behind in age, stature, 
and face width. The facial dimensions in height are normal; of those in depth, 


three features are normal and five are supernormal. 
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Fig. 6.—Wiggle of facial features of same boy as in Fig. 5, mixed dentition (Stage 
III A) in Class II, Division 1 malocclusion. A, B, C, Wiggles at approximately 6, 7, and 8 years 
superposed on normal standard for III A 


At this stage (III C), it is customary in my practice to begin with ortho- 
dontic treatment. To make no exception in this case, treatment was started. 
Chronologically, the boy was then 10 years, 2 months, and 15 days old. But 
dentally he was older, because the Stage III C is reached normally at an average 
age of twelve years. One year later, when he was 11 years, 2 months, and 2 
days old, active treatment was completed. The dental formula had changed in 
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the meantime to Stage IV A. The appraisal at this time shows that he is still 
behind in age, in stature, and in face width. But at this stage, gonio-menton 
depth is also subnormal. Dental height is still supernormal and all other 
features are normal. But he is still growing. Note the dotted line indicating 
the appraisal of the face one year after treatment was completed. 
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Fig. 7.—Wiggle of facial features of same boy as in Fig. 5 at different stages of dental 


development superposed on normal standard. i, at 9 years, 3 months, dentition in transitional 


stage (Stage III B), Class II, Division 1 malocclusion B, at 10 years, 2% months, dentition 
(Stage III C) in Class II, Division 1 malocclusion at beginning of orthodontic treatment. C, at 
11 years, 2 months and 12 years, 4 months, permanent dentition (Stage IV A) in normal occlu- 
sion, at completion of orthodontic treatment. 


Now, if a ‘‘diagnosis’’ of this boy’s ‘‘dentofacial’’ condition had been 
made when he first came in to see me, the decision reached then would have 
been diametrically opposite that reached later. Accordingly, the face would 
have had to be lengthened and widened. In depth there were no alterations 
needed. The mandible, however, was subnormal in all its dimensions and re- 
quired enlargements all over. So it too would have had to be increased in size. 
Assuming that all these changes could have been made, by the use of ortho- 
dontic appliances, would it not have been wasted effort? What I actually did 
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for seven years was just let the boy grow. When he reached the proper stage 
(III C) in development, I corrected the occlusion of his teeth. The face, as I 


take it, obviously took eare of itself. It has been and still is growing satisfae- 


torily. 


This, of course, is not an isolated case. It is just a sample of a large number 


of such cases. At this time also, another sample of facial development may 


throw some more light on the diagnosis of Class II, Division 1. In this instanee, 


however, two points of interest may be emphasized. One is the effect upon 


the face of an acceleration in dentition and the other, the reaction of the same 
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Fig. 8.—Wiggle of facial features of same boy as in Fig. 2 B, at different stages of 
dental development, dentition in Class II, Division 1 malocclusion superposed on normal stand- 
ard. A, at 6 years, 9 months, deciiuous dentition (Stage II] A). B, at 7 years, 9 months, mixed 
dentition (Stage III A). C, at S years, 9 months dentition in transitional stage (Stage III B). 


boy ’s face to retardation in dentition. In Fig. 8, A, B, C, are shown three ap- 


praisals of the face of a boy at 6 years and 9 months, and at sueceeding yearly 


intervals. At the first appraisal (Fig. 8 A), the dentition was in Stage II A 


(deciduous). At the second appraisal (Fig. 8 B), the dentition was in Stage 
III A (mixed); and at the third appraisal (Fig. 8 C), in Stage III B (transi- 
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tional). At the first appraisal, during Stage II A, the facial wiggle fitted the 
normal standard exactly; that is, his face was normal in all but one feature 
(auriculo-nasion) despite the fact that his dentition was in Class II, Division 1 
malocclusion. But in the following vear, as the dentition changed to Stage IIT A, 
the face began to lag behind. Then, as shown in the third appraisal, another 
rapid change in the dental stage to III B took place. This left, not only his 
face, but the entire boy trailing behind, since age, height, and weight were sub- 
normal. Thus, the first appraisal revealed no particular facial symptoms of the 
existing Class Il, Divisioin 1 malocclusion. But in the second and third ap- 
praisals, the mandible was subnormal in auriculo-infradentale and gonio-menton, 
while the maxilla was normal in auriculo-prosthion and auriculo-incision. This 
relationship between mandible and maxilla, is, of course, what it is supposed 
to be in Class II, Division 1. <A diagnosis at this time would have confirmed the 


symptoms of what is known as ‘‘distoclusion.’’ 
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Chart I.—Deciduous and permanent dentitions, showing stages of dental development. 1, 
\t least three of the deciduous second, and all the permanent molars fully erupted. B, 
Transitional stage, deciduous canines and molars changing for permanent canines and pre- 
molars. C, Second deciduous and all permanent molars in course of eruption. 

The dental formula presents the labial aspect of the teeth s seen by the observer, so 
that the right side of the formula represents the left side of the subject and vice versa. 
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Roman numerals indicate deciduous teeth. 
Arabic permanent teeth. 
through * wi loss of tooth 
around ibsence of tooth. 
above si = state of eruption of, or erupting tooth.* 

*The ‘‘state of eruption’’ of a tooth is to be determined by the fact that the crown has 
pierced the gum covering it but is not fully exposed to view. From the time the occlusal sur- 
face or the incisal edge of a tooth is fully visible though it has not reached the occlusal plane 
of the other teeth, it may be termed erupted. 


Sut the case was not treated at this time. Further observations were recom- 
mended. In the succeeding three vears, the dental formula (Stage III B) re- 
mained unchanged. But the growth of the face, at this time, speeded up. So 
now a reshuffling of relationships took place. As shown in the first appraisal, 
Fig. 9 A, the bodily conditions and facial features all become nearly normal. 


What remains still subnormal is auriculo-infradentale which, of course, is what 


is to be expected in ‘‘distoclusion’’ cases. But note that in the following year, 


Fig. 9 B, infradentale, too became normal. Consequently, there were at this 
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time really no distinctive symptoms for a facial inclusion in the diagnosis of 
Class II, Division 1. However, since no treatment was as yet resorted to, there 
was nothing to worry about. In the following year, Fig. 9 C, the relationship 
between the face and dentition again changed. Thus, at this time. four of the 
eight features in face depth changed from normal to supernormal. With this, a 
reversal in conditions took place. Lower face height, auriculo-infradentale and 
gonio-menton, instead of being subnormal because of distoclusion, are now 
normal, and auriculo-prosthion, supernormal. Again by waiting long enough 
the face has actually reversed those specifie characters by which Class II, Di- 


vision 1 is diagnosed as distoclusion. 
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Fig. 9.—Wiggles of facial features of same boy as in Fig. 8, transitional stage of dentition 
(Stage III B) in Class II, Division 1 malocclusion. A, B, C, at 9 years, 9 months, 10 years, 9 
months and 11 years, 9 months, superposed on normal standard. 
One more case will be shown to illustrate the need and advisability of ap- 
praising faces periodically long before a final diagnosis is made. It will at 
the same time furnish some proof of the fallacy that changes of faces are brought 
about by orthodontic braces. In Fig. 10 are shown three appraisals of the face 
of a boy before treatment. At the first appraisal, Fig. 10 A, the dentition was 
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in Stage III A. Of the seven features in face height four were normal and 
three subnormal. In width, two were normal and two subnormal. In depth, 
three were normal and five subnormal. The normal features, it should be noted. 
are those of the upper face and the subnormal of the mandible. Also auriculo- 
prosthion is subnormal. At the second appraisal, a year later, Fig. 10 B, the 
stage had not changed; those features in height which were normal before are 
now supernormal and those which were subnormal are now normal. The only 
exception is ramus height which remains subnormal. In width, there was a 
change in degree but not in kind. In depth auriculo-prosthion changed to nor- 
mal and the other features hardly changed at all. At the third appraisal, 
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Fig. 10.—Wiggles of facial features of same boy as in Fig. 2 C at different stages of 
dental development, dentition in Class II, Division 1 malocclusion superposed on normal stand- 
ard. A, B, at approximately 8% and 9% years, mixed dentition (Stage III A). C, at 10 years, 


5 months in transitional stage of dental development (Stage III B) at beginning of orthodontic 
treatment. 


Fig. 10 C, the dental formula changed to Stage III B. The face, however, lagged 
behind and the subnormal features became more accentuated. Diagnosis at this 
time showed up the typical distoclusion facial symptoms. In height, all facial 
features (except dental height) were normal. In width, two were subnormal 
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and two normal. In depth, auriculo-nasion, auriculo-prosthion and auriculo- 
infranasale were normal and all other features subnormal. 

At this time treatment was decided upon and carried out. A year and a 
half later, the dentition was in normal occlusion. During the course of treat- 
ment, the dental formula changed to III C, that is, the permanent second molars 
began to erupt. The face again lagged behind. An appraisal at this time, 
Fig. 11 A, shows that although the treatment was successful, the effeet upon 
the face was not what was expected and hoped for. Although there were cer- 
tain facial changes, they were just in degree and not in kind. The only im- 
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Fig. 11.—Wigegles of facial features of same boy as in Fig 10 at different stages of 
dental development, dentition in normal occlusion after treatment, superposed on normal stand- 
ard. A, at 12 years, 8S months, dentition in Stage III C. B, at 13 years, 9 months, dentition at 
Stage III C. C, at 14 years, S months all permanent teeth except the third molars present 


(Stage IV A), occlusion still normal 


provement is seen in auriculo-infradentale. It is nearer to the minimum limit 
for the normal range than before, but still subnormal. But of greater sig- 
nificance is the change in auriculo-prosthion. It was normal before, as ap- 
praised by the standard for Stage III B, but is subnormal now, as appraised 


by the standard for III C. The reason appears to be obvious and need not be 
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gone into at this time. Besides, treatment is really a topie which will be dealt 
with on some other oceasion. The reason it is brought up now is that the 
appraisal of this face was continued long after treatment, the dentition re- 
maining in normal occlusion. Thus, a vear later, Fig. 11 B, the appraisal of the 
face revealed that there was no marked change either in height or in width. In 
fact, auriculo-prosthion increased its subnormal position somewhat, obviously 
in adaptation to the normal in occlusion. Auriculo-menton, gonio-menton, and 
condylo-menton improved considerably, but they are still subnormal. During 
the following year, Fig. 11 C, the dental formula changed to IV A. Again it 
should be noticed that with the advance in the dental formula, there is a reces- 
sion in facial features. But a significant point is that the effect upon face height 
and width is not at all unfavorable. In this case, it is just the face depth which 
lagged behind, while the dentition forged ahead. 

If a comparison in this, as in the other cases, is made of the forms of the 
facial wiggles obtained at the different periods of appraisal, it is again clear that 
they conform in each individual to a general pattern of development. Thus, the 
evidence derived by this method of appraisal of facial features confirms, in part 
at least, the general thesis of Brodie ‘‘that the morphogenetie pattern of the 
human skull’’—I would say head—‘‘is established at a very early age and that 
once attained it does not change.’’ I may at this point add the doubtful as- 
sumption that whether orthodontic treatment does accomplish it is yet to be 
proved. 

The evidence thus far shown is intended to point out the fact that among 
individuals with dentitions in Class II, Division 1, when development occurs, 
the face grows too. To be sure, it does not grow in the same way in all indi- 
viduals. This is why I selected the examples to illustrate the contrasting nature 
of development. Many more such examples could be shown with much profit. 
But that is not necessary. On the other hand, it should be emphasized that, 
despite the differentiation in the dentition which goes hand in hand with the 
growth of the face, the occlusal relationship of the teeth in Class II, Division 1 
remains unchanged. Thus, it should be remembered that, while the malocclusion 
in Class II, Division 1 is absolute, the relationship of the dentition to the face 
and that between the two jaws is relative. To illustrate this point it will be of 
advantage to examine some evidence obtained from statistical studies. 

It is generally taken for granted that the mandibular teeth, dental arch, alve- 
olar process, and jaw are ‘‘distal’’ to normal in all cases when the dentition is in 
Class II, Division 1 malocclusion. As measured by the standard referred to 
above, the results do not warrant such beliefs. There are, for example, three 
distinctions which can be made according to this standard, when any of the 
features studied are earefully analyzed. Thus a feature can be recognized as 
normal, subnormal, and supernormal. That is, there are three possibilities in 
which each of the features may appear. But when two features are brought 
into relationship with each other, such as the lower and upper dental arches, 
there are two features each having three possibilities. Therefore, when they 
are in combination, the three possibilities of one are multiplied by the three of 
the other. Accordingly, there are nine possibilities for the two (3 x 3 =— 9). 
The varied combinations of two features are shown in Table I, columns 1 and 2, 
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TABLE I 


OCCURRENCE OF AURICULO-PROSTHION IN VARIOUS COMBINATIONS WITH 
AURICULO-INFRADENTALE 


OCCLUSION 
CORR ATIES NORMAL (175) CL. II, DIV. 1 (136) 
A-P acl 1A | MA | IVA VA IA mA | IVA | VA 
cote Pibcens (25) | (34) | (54) | (62) | (17) | (60) | (39) | (20) 
N N | 56 53 | ov 55 | 47 | 27 56 45 
N - 4 | 6 | 3 18 22 26 20 
+ N 8 | 9 5 | 2 18 35 s 10 
“ N ~ 6 | 4 10 | 
+ + 8 6 18 146 | 18 15 5 
+ - | | | 
- + 
A.-P. = Auriculo-Prosthion Depth N = Normal 
A.-I. = Auriculo-Infradentale Depth + = Supernormal 
II A-III A = Developmental Stages -— = Subnormal 


In this table, the manifold combinations refer to the relationship of the upper 
and lower dental arches as indicated by the dimensions of auriculo-prosthion 
and auriculo-infradentale. The figures in all other columns indicate how often 
each combination occurs. The figures are all in percentages, so as to make 
them comparable. The left four columns are of individuals with normal oc- 
clusion, the right four of Class II, Division 1 malocclusion. It should be noted, 
however, that in the first column of figures the percentages have reference to 
individuals whose dentitions are deciduous; that is, in Stage IT A and, as in- 
dicated, in normal occlusion. It might be imagined, under these circumstances, 
that the relationships between auriculo-prosthion and auriculo-infradentale are 
both normal when the teeth are in normal occlusion. So they are, but only in 
56 per cent of the cases at Stage IT A, 53 per cent at III A, 57 per cent at IV A, 
and 55 per cent at V A. In Stage II A, 8 per cent are both supernormal and 
12 per cent both subnormal. But then they cease to go together and combine in 
different ways, as shown by the other figures in these columns. As development 
progresses from Stage II A to V A and the dentition remains in normal oce- 
clusion, these percentages change somewhat from stage to stage and in the dif- 
ferent combinations, but not very significantly. The only significant change is 
that, when both are supernormal, the frequency in adulthood (V A) is double 
that in infaney (II A). 

Now, the fact that dentitions are in Class II, Division 1 malocclusion does 
not necessarily indicate that auriculo-prosthion and auriculo-infradentale are 
not in normal combination. As shown in the right half of this table, this com- 
bination occurs in 47 per cent of the cases with Class II, Division 1 when the 
dentition is still deciduous. These two features also go together to be super- 
normal in 18 per cent, but no like subnormal combination is present. The two 
other combinations are normal prosthion with subnormal infradentale, 18 per 
cent, and supernormal prosthion with normal infradentale, 18 per cent. By 
the time the mixed dentition, Stage III A, is reached, the normal combination 
in Class II, Division 1 drops down to 27 per cent. But note what happens in 
addition: auriculo-infradentale also is normal but in combination with super- 
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Fig. 12.—Drawings of human skull, two side views, A, C, and one front view, B, showing 
nomenclature of the facial features studied and the dimensions used. Numbers indicate 
sequence on charts, 
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normal prosthion in 35 per cent of cases, and both exceeding the normal in 
15 per cent of cases. Only in 2 per cent of cases are they both subnormal and 
Stage IV A is reached, both features are normal equally as often in Class IT, 
Division 1 as in normal occlusion. But with the rise in normal for both, there 


in 22 per cent prosthion is normal and infradentale is subnormal. By the time 


is a drop in the supernormal for prosthion. Of significance also is the increase 
in subnormal of infradentale, in combination with both normal and subnormal 
prosthion. When adulthood is reached, Stage V A, Class II, Division 1 faeces 
show a decline again in the normal combination, slightly below what it was at the 
beginning and more than at IV A. Also there is a drop of 6 per cent in the 
combination of normal prosthion and subnormal infradentale, a decrease in 
supernormal and an increase in the subnormal combination of both. 

Tables of this sort have been worked out from many combinations of dif- 
ferent features and are very numerous. They may all be studied with great 
benefit. Of course, some of them will be published later on. There is, however, 
one more table (Table IT) which should not be skipped just now. In this table 


TABLE II 


OCCURRENCE OF AURICULO-MENTON IN VARIOUS COMBINATIONS WITH GONIO-MENTON 


OCCLUSION 


COMBINATIONS - 
NORMAL CLASS II, Div. 1 


G.-M. IIA IVA Td J | IIA | IVA 


On 


Dod 


10 


) 
0 


1S 


A.-M. Auriculo-Menton Depth N Normal 
G.-M. Gonio-Menton Depth Supernormal 
II A-V A Developmental Stages Subnormal 


an answer may be found to the question: Does the position of the chin 
(auriculo-menton ) indicate the size of the body of the mandible (gonio-menton) ? 
Since we are dealing in this paper with the diagnosis of Class IT, Division 1, a 
satisfactory answer to this question might be enlightening. But to answer this 
question of diagnosis of Class IT, Division 1, we should know the answer regard- 
ing those features in faces with dentitions in normal occlusion. As shown in 
the left half of Table II, not all individuals with normal occlusion have these 
two features in normal combinations. Thus, in infaney, Stage IT A, 56 per cent 
of faces with normal chins are in combination with normal mandibles, 4 per 
eent of both chin and mandible are in supernormal and 8 per cent in sub- 
normal combination. Of interest is the fact that in 16 per cent, the receding 
chin is in combination with a normal jaw and in 12 per cent, the normal chin 
with a subnormal jaw. 

At the mixed dentition stage (III A) the combination of normal has 
dropped to 29 per cent of cases. But what happened is that a spurt in develop- 
ment has increased both of these features, but in different combinations. Thus, 


| vA 
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the normal chin and supernormal jaw combination was absent before and occurs 
in 12 per cent of cases now. Similarly, supernormal chin with normal jaw rose 
from 4 per cent to 21 per cent of cases. In the other combinations, there is 
either no change at all or an insignificant one. At Stage IV A, the combination 
of normal is almost double that of the stage before. The supernormal com- 
bination has increased, and the subnormal combination remains the same. Some 
significance may be attributed to the decrease in frequency of normal chin 
with subnormal jaw, subnormal chin with normal jaw and supernormal chin with 
normal jaw. By the time adulthood is reached, Stage V A, the combination of 
normal chin and jaw has risen to 58 per cent of eases. The normal chin in com- 
bination with supernormal jaw has decreased from 17 per cent at Stage IV A to 
3 per cent at V A. The frequencies in the other combinations are changed 
slightly. 

When the combinations of chin position and jaw size are similarly analyzed 
in faces with dentitions in Class IT, Division 1 (right half of Table IT), there are 
three things which become obvious immediately. The first is that the combina- 
tion of normal in both is high; the second, that the variety of combinations is 
small, and the third, that the changes in frequency from stage to stage are with 
one exception not very marked. Thus, while the combination of normal chin 
with normal jaw is high at Stage IT A, it remains so until Stage V A, when there 
is a drop of 13 per cent of cases. A curious fact is that the combination of 
supernormal in both oceurs in only 7 per cent of cases at Stage IIT A and at 
no other stage. It would seem to indicate a spurt of growth at this stage which 
influences the growth of the mandible in this combination and in the one with 
the normal chin. But a very interesting sequence in combination is that of 
subnormal chin and subnormal jaw. As shown in the bottom line, this combina- 


tion increases from 6 per cent of cases at the deciduous dentition stage to 30 


per cent of cases at the adult dentition stage. This indicates that during the 


course of development from Stage II A onward, there is an increasing retarda- 
tion in both chin and jaw. The tables again emphasize the fact that if a diag- 
nosis is made at a certain stage of development, it is not valid for the others fol- 
lowing it. This, of course, is a quantitative confirmation by occurrences within 
the group of qualitative changes as they happen in the individual. It is also a 
reminder of the sophism implied in receding chins, small jaws, and early 
treatment. 
SUMMARY 


To sum up, the following points may be reiterated: 

1. That the general concept of diagnosis is much divided and lacks a uni- 
form understanding, a sound basis, and a proper approach to the solution of 
the problem of malocclusion. 

2. That a systematic classification of malocclusion, as proposed by Angle, 
offers a reliable starting point for planning and carrying out orthodontic treat- 
ment. 

3. That the use of the face in the diagnosis of malocclusion rests on obscure 


assumptions and Jeads to erroneous conelusions. 
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4. That evidence derived from scientific research in malocclusion supports 
the view that to understand the problem of diagnosis more thoroughly, it is of 
importance to have a better knowledge of development. 

do. That development, as it is concerned with orthodontic patients, is chiefly 
confined to the differentiation of the dentition, to the growth of the face, and to 
the form of occlusion. 

6. That to understand the course of events in growth and differentiation, a 
standard for measuring them both is of importance. 

7. That the normal standard used to appraise the face clearly points out 
the vagaries of both growth and differentiation. 

8. That by the use of this standard, it is shown that differentiation in denti- 
tion alternates with growth in face. 

9. That comparable differences in relationship between facial features and 
dental occlusion are relative. 

10. That occlusal contact relationship in Class II, Division 1 malocclusion is 
absolute. 

11. That the growth changes of the faces with dentitions in Class II, Di- 
vision 1 simulate those with dentitions in normal occlusion. 

12. That the status of the face having Class II, Division 1 can be appraised 
satisfactorily by proper method, technique, and skill. 

13. That facial appraisal to be of significance must be repeated periodically 
for a considerable length of time. 

14. That appraising the faces of orthodontic patients does not imply the 
diagnosis of malocclusion of the dentition. On the contrary, a typical form of 
malocclusion is a valid symptom for a reliable diagnosis of the face. 

15. That measurements of dimensions and a standard for evaluating them 
furnish a means of pointing out, not only the status of the face, but also the 
pattern of its growth potentialities. 

16. That knowing and showing in advance of orthodontic treatment what 
the pattern of development is and what the subsequent effect is likely to be is a 
duty to ourselves and an obligation to the patient. 
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CHROME ALLOY TECHNIQUES 


Brooks D.D.S., DALLAs, Texas, GrorGe H. Srersma, D.D.S., 
DENVER, COLO 


HE wide acceptance of chrome alloy as the ideal material for the construc- 

tion of all types of orthodontic bands and appliances has brought about 
many revolutionary ideas in technique in the past year. Some of these will be 
demonstrated herein. 

Needless to say, all of these ideas would not be workable for every operator 
unless a chrome alloy had been found that answered the individual require- 
ments of each operator, i.e., the soldering or welding, or a combination of both, 
of bands, tubes, arch wires, and spring wires. 

Many so-called orthodontic chrome alloys do not meet the rigid require- 
ments necessary for proper band and appliance fabrication; the use of these 
materials makes chrome alloy technique most difficult and tedious. If, however, 
proper materials and equipment are used, the fabrication of bands and appli- 
ances of chrome alloy is no more difficult than their fabrication with other types 
of metal. That additional strength, cleanliness, and efficiency are gained through 
the use of chrome alloy has become a generally accepted fact. 

In our offices in the months of February and March, 1941, we had 1131 
office visits with the following breakage: 

7 labials 
39 linguals 
7 springs (all types 
8 bands (anterior or posterior) 
3 Hawleys 
Total 


This shows an average of a broken spring, band, appliance, ete., for every 
174544 visits, i.e., each patient made seventeen office visits without breakage 
occurring. Thus, more efficient manipulation of the appliance was assured and 
an earlier completion of the case brought about. 


I. AIDS IN HANDLING CHROME ALLOY BROOKS BELL 


1. The Indirect Welded Spring.—(For plain or recurved springs.) Take a 
piece of .125 x .004 anterior band material 8 mm, in length and weld a length 
of .015 wire to its polished side. Bend the band material around the arch wire 
so that the polished side and the welded joints lie to the gingival, with the ends 
bent U-shaped extending occlusally; adapt these U-shaped ends closely to the 
arch wire and weld. Cut off the ends of the U extending occlusally past the arch 
wire, polish down and complete forming the spring. 


Presented before the American Association of Orthodontists, May 5 to 8, 1941, New York 


City. 
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2. Repairing the Broken Arch.—The repair is made by beveling the end of 
the arch where broken to a 15 degree angle; then beveling the section of wire 
to be attached at the same angle, and joining them with a light preliminary weld 
so that the broken arch is made continuous. This weld is re-enforced by flowing 
on solder (Williams 14k wire solder, 490 fine, 289) making the arch slightly 
larger (.037) at this repair joint (Fig. 1). 

3. Adapting the Flanged Oval and Buccal Tubes to Deciduous Cases.—This 
adaptation is made by decreasing the occlusogingival width of that part of the 
flanged oval tube that is welded to the band by cutting 1 mm. off the flanges at 
the occlusal flange. 

The flanged buccal tube is decreased in ocelusogingival width by eutting 
1 mm. off the gingival and also off the occlusal flange. 

4. Aligning the Buccal Tube.—In using the flanged buceal tube, it is first 
attached in approximate position by making one light weld at the center of the 
gingival flange. If improperly placed, the tube may be twisted occlusogingivally 
or slightly buccolingually by means of a length of wire inserted into the tube. 


BREAK 


(C) 


; Fig. 1.—Repairing the broken arch. A, The arch is beveled to a 15 degree angle at the 
point of break as is the section of wire to be attached. B, A light preliminary weld is made at- 
taching the two together. ©, Solder is flowed over the point of attachment, making the arch 
slightly larger (.037) at this joint. 


If a plain buceal tube, not flanged, is used, and which will be permanently 
attached with solder, preliminary position may be obtained by placing the tube 
on the band and making a light weld in its center; if the weld is made lightly, 
the tube will not be in the least distorted, the proper gauge wire still passing 
through it in the usual manner. After proper position is obtained, the tube is 
fluxed and solder flowed on. (‘‘Free hand’’ soldering is thus eliminated.) 

Plain oval tubes may be similarly attached, even at an angle to prevent 
gingival infringement, and then permanently attached by soldering. 

5, Lingual Arch Construction Using Ellis Posts With Stevenson Locks.—The 
arch is best constructed of .036 wire, the Ellis posts being easily formed with the 
Ellis post-forming pliers made by the Williams Gold Company (Fig. 2). In 


t 
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annealing the wire for the first bend with these pliers, care must be taken not 


to overheat the wire; bring only to a cherry red, never to a yellow red. 


{ Breakage of the lingual lock spring is completely eliminated by the method 
of forming the lock conceived by Dr. W. B. Stevenson of Amarillo, i.e., annealing 
the portion of the arch wire extending posterior to the post formed, erinding it 


: down to .025, and forming the lock spring as a continuous portion of the wire 
(Fig. 2). 


6. Welding the Bite Plane.—The tru-form bite plane comes ready to be 
adapted to the lingual arch to form either a flat or inclined bite plane (Fig. 3). 


. It may be attached either by bending its flanges around the arch wire and weld- 
ing. or cutting off its flanges and welding the anterior edge to the arch wire with 
twenty or twenty-five welded spots. 

i 


Fig. 2.—The Williams Co. Ellis post-forming pliers and the bends made in forming the 
Ellis post. A, First bend. B, Second bend. C, Completed post D, Portion of wire distal to 
post annealed and ground down for lock. HEH, The completed Ellis post and lock. 


II. SOLDERING CHROME ALLOY BROOKS BELL 


In soldering chrome alloy, several fundamentals must be consistently ob- 
served: 

A small, hot flame one inch in height must be used. 

The materials are never introduced directly into the flame, soldering being 
accomplished at the side or slightly above the flame. 

A stable flux must be plentifully used; warming the surface slightly before 
placing the flux assures a smoothly fluxed surface. Dr. Paul Hoffman has 


formulated the following excellent flux: 
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Take two parts of potassium acid fluride powder and one part borax and 
triturate in mortar with pestle to a creamy consistency. (Do not add water.) 
Allow to stand until mass hardens, about one hour, and then grind together to 
a creamy consistency again. Allow to harden and tritruate a third time and 
the mass will not harden again. Keep in an airtight jar. 

Both surfaces to be united must be thoroughly fluxed and solder flowed on 
each before uniting. 

If these fundamentals are consistently followed, the soldered joints on 
chrome alloy will not disintegrate. 


Fig. 3.—The Rocky Mountain tru-form bite plane for attaching to the lingual arch. It may be 
attached flat or inclined. 


(A) (8B) 
(c) 
Fig. 4.—The lingual extension to prevent gingival infringement by the tube. A, Lingual 


view of 2-mm. section of .036 wire welded on at the point to which the oval tube is to be 
soldered. B, Mesial to distal view of .036 wire extension attached to band. C, Mesial to distal 
view of oval tube attached with single, light preliminary weld to establish proper position. 
(Solder is then flowed on.) 

1. Soldering the Band.—The band material, preferably .180 x .006 for pos- 
terior bands and .125 x .004 for anterior bands, is lapped in the usual manner. 
The joint is then liberally fluxed and Williams wire solder, 14k, 490 fine, 289, 
flowed on. 

2. Attaching Oval and Buccal Tubes.—The tube is attached to the band with 
a light preliminary weld so that it can be aligned to the proper position. After 
the proper alignment is obtained, both tube and band are liberally fluxed, and 
Williams solder flowed on. 


Infringement on the gingival of deciduous teeth may be avoided by welding 
a 2-mm. length of .036 wire to the band at the point to which the tube is to be 
soldered to the band. Then using a light preliminary weld, attach the tube to 


a 
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this piece of .036 wire, align properly and unite with solder. This permits the 
tube to project over the gingival for 1 to 3 mm. (Fig. 4). 

3. Attaching Springs.—The arch is fluxed and solder flowed on at the point 
to which the spring is to be attached. The spring wire, preferably .018 for plain, 
recurved or U-springs, is then fluxed, solder flowed on and attached to the arch 


wire. 

In the event of a slight loss of temper through overheating, temper may be 
restored through twisting the spring wire on itself one time. 

Soldering Intermarillary Hooks and Spurs.—In soldering on inter- 
maxillary hooks or spurs to either bands or arch wires, great care must be taken 
that they are not overheated. Both surfaces to be joined together are fluxed 
well, solder flowed on and united. 

5. Attaching McCoy Open Tubes—MecCoy open tubes are attached in the 
same manner as oval or buccal tubes, proper position being obtained through 
a preliminary weld and then solder flowed on. 
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tl. THE TWIN-ARCH TECHNIQUE IN CHROME ALLOY—GEORGE H. SIERSMA 


The twin-arch appliance is rapidly becoming one of the most popular and 
widely used appliances in orthodontic treatment. Its construction and manipula- 
tion have been demonstrated and reported in orthodontic literature many times. 
As a means of correction, it is not a recent invention, for Dr. Joseph E. Johnson, 
the originator of the appliance, has proved its efficiency through many years 
of actual practice. However, this twin-arch mechanism, fabricated entirely of 
chrome alloy materials, is relatively new, since the materials were placed on the 
market only a little more than a year ago. It has met with such decided success 
that there has been a constant demand for more information concerning it. 

In this eclinie I shall review the construction and manipulation of this ap- 
plianee, demonstrate its efficiency, and explain its shortcomings. The materials 
used throughout are chrome alloy. 

One of the most important steps in the construction of this appliance is the 
proper placing of the buceal tubes (.036 round buceal flange tubes) on the molar 
bands. After the band has been festooned and accurately fitted to the molar 
tooth, a small file mark is made on the band with a knife-edged file in the ap- 
proximate position in which the tube is to be placed. The band is removed from 
the tooth and, with the file mark to aid in determining the position of the tube, 
a single spot weld is made on the gingival flange. It is important that only a 
single weld be made at this point for the reason that a single weld allows ad- 
justments in position of the tube to be made. The band is now replaced on the 
tooth and a short piece of .036 wire is inserted in the tube; using this wire as a 
guide, the tube can be adjusted to point to the middle third of the first premolar, 
or to any other desirable position, depending on the type of malocclusion. Care 
should be taken to adjust the tube to parallel in close approximation the buccal 
surfaces of the premolars; otherwise the end sections of the twin arch will bind 
in the bueceal tubes, thereby eliminating one of the primary advantages of the 


appliance. The band is removed and the weld completed by adding several 
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more spot welds on both gingival and occlusal flanges. Welded surfaces should 
always be disked to a smooth, polished finish. 

Seamless anterior bands are available and their use results in a considerable 
saving of both time and labor. However, when constructing these bands from 
band material, .170 x .003 or .170 x .004 band material should be used. The 
heavier material is desirable for wide maxillary central and lateral incisors to 
prevent the lingual of the band from pulling away from the tooth. For both 
maxillary and mandibular incisors the twin snap-channel brackets should be 
welded to the bands in such a way that they are at right angles to the long axis 
of the teeth and in the center area both mesiodistally and incisogingivally. 


\ 
Y 
D 
Fig. 5 (From top to bottom). , .010 hard wire as it comes off spool. B, End sections 
with attached intermaxillary hook wires. C, .010 hard wire recurved. D, Twin arch assembled 


before pulling. EH, Completed twin arch with intermaxillary hooks. 


The twin arch is assembled from a length of .010 hard wire (Fig. 54) and 
two lengths of tubing .021 inside diameter and .0351% outside diameter (Fig. 
2B). This outside diameter allows the tubing (or end sections of the twin arch) 
to slide freely through the buccal tubes. Each end section is long enough to 
extend from the distal of the buccal tube to the mesial of the first premolar. The 
wire as it is taken from the spool retains a certain amount of curvature which 
is desirable in the finished arch. To make up the arch about 8 inches of the 
wire are doubled back upon themselves in such a way as to superimpose one-half 
of the curvature upon the other half (Fig. 5C). The two free ends of the wire 
are then threaded through each of the two end sections, and with the wire pro- 
truding from the ends of the end sections, several crimps are made in each 
protruding end (Fig. 5D). This allows the fine .010 doubled wire to be held 
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securely in the tubing when the crimped portions are drawn into them. The 
end sections are moved to opposite crimped ends of the wire and placed in a 
special vise similar to the one devised and described by Dr. Johnson ( Fig. 6). 
The ends are now drawn into the tubing to the proper distance which is the 
point where the arch has obtained its desired size (Fig. 52). When it is neces- 
sary to use intermaxillary hooks, they should be soldered to the end sections be- 
fore the wire is drawn, or end sections employed should be the type already pre- 
pared with ferrule type intermaxillary hooks attached. 

If it is advisable to use coil springs to drive molars distally, size .035 x .010 
should be used. These fit snugly over the end section tubing and a stop anterior 
to the coil spring can easily be made by pinching the tubing with a sharp-nosed 
plier. Increased tension can be given to the coil springs by compressing them 
against the bueeal tubes and making new pinches. 

In placing the arch, the end sections are inserted into the molar bueceal tubes 
and the twin wires into the anterior attachments. The twin wires are locked in 
the attachments with lock pins which snap over them. It is sometimes necessary 
to squeeze the attachments slightly with a pair of pliers to lock the pins securely. 
If a tooth is too far out of line to lock the twin arch in place, a ligature wire 
ean readily be passed beneath the twin snap-channel bracket and ligated to the 
arch. The lock pins come in strips of four with a sufficiently long end to facili- 
tate handling. Each pin is scored so that it breaks off easily after it is snapped 


into place. 


Fig. 6.—Vise for drawing twin arch with assembled twin arch in place ready to be pulled to 
desired size. 

It is the opinion of this clinician that although the twin-arch appliance 
produces amazing results in surprisingly short periods of time, it is very often 
desirable to finish a case with a simple round wire arch. The twin arch, together 
with an expansion lingual, is a most efficient appliance for aligning anterior 
teeth, effecting general arch form, and obtaining correct mesiodistal relationship 
of maxilla and mandible. However, with it, the operator lacks the more definite 
control over individual teeth that a heavier round arch offers. This insufficiency 
manifests itself mostly where it is necessary to make compensating bends in the 
labial arch to allow the lateral incisors to be placed correctly in respect to their 
adjoining central and cuspid teeth. For the final truing-up process a single 
round arch ean easily be substituted for the twin without the removal of any 
of the bands already in place. The twin snap-channel brackets act as any snap- 
channel bracket and will accommodate any size arch up to .026. 

The following case report typifies the mechanical features of the technique 


which has just been described. 
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B. B., a girl 13 years old, presented a bilateral distoclusion with maxillary 
anterior teeth crowded and rotated. The lower arch was fairly symmetrical, 
although both arches were narrow through the first premolar region. The over- 
bite was excessive (Fig. 7 A, B, C, and D). The upper appliance, consisting of 
first permanent molar bands with .036 round buccal flange tubes, the central 
and lateral bands with twin snap-channel brackets, and the twin arch with inter- 
maxillary hooks and coil springs mesial to the molar buccal tubes, was placed in 
June, 1940 (Fig. 8 A, B, and C). No tension was given to the coil springs until 
the lower appliance was in place and the wearing of intermaxillary elasties was 


started. An upper expansion lingual was purposely omitted at this time to 
facilitate a more rapid distal movement of the maxillary molars. The lower ap- 
plianee, consisting of an .032 lingual arch and first permanent molar bands with 
.032 Ellis lingual tubes and buccal intermaxillary hooks, was placed in July 
(Fig. 8D). The lingual arch was a simple expansion lingual with continuous 


Fig. 7 (From left to right).—A, Front view of original gnathostatic cast. B, Left side 
view of original gnathostatic cast. ©, Upper occlusal view of original gnathostatic cast. D, 
Lower occlusal view of original gnathostatic cast. 


Fig. 8 (From left to right).—A, Front view of twin-arch appliance in place. B, Left side 
view of twin-arch appliance in place. C, Upper occlusal view of twin-arch appliance and expan- 
sion lingual in place. D, Lower occlusal view of lower lingual in place. 


lingual locks and a loop in the anterior region to allow for expansion adjust- 
ments. Tension was given to the coil springs on the upper twin arch at this time, 
and the patient was instructed to wear intermaxillary elastics. In October an 
.032 expansion lingual was added to the upper appliance. By January, 1941, 
the mesiodistal relationship of maxilla and mandible had been almost com- 
pletely corrected, normal arch form had been obtained, and the overbite im- 
proved to almost normal. However, the maxillary cuspids were not fully erupted. 
Bands with snap-channel brackets were added to the maxillary first premolars 
and an .018 round arch with loop stops and intermaxillary hooks was substituted 
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for the twin arch (Fig. 9 A, B, and C). In March bands with twin snap-channel 
brackets were placed on the maxillary cuspids to bring about the slight necessary 
rotation and elongation of these teeth. All bands were removed, and the case 
was put on retention in April. The upper arch was retained with an acrylic 
Hawley having a lateral-to-lateral labial bow, anterior bite plane, and clasped 
intermaxillary hooks on the first premolars (Fig. 10 A, B, and C). These inter- 
maxillary hooks are made from single pieces of .025 wire bent in such a way 
as to form clasps for retention of the Hawley and hooks for intermaxillary 
elastics. The lower was retained with a plain lingual .032 arch attached to the 
same molar bands used during active treatment (Fig. 10D). The patient was 


instructed to wear light intermaxillary elasties at night only. 


Fig. 9 (From left to right.)—A, Front view of intermediate .018 single round wire ap- 
pliance in place. B, Left side view of intermediate .018 single round wire appliance in place. 
C, Upper occlusal view of intermediate .018 single round wire appliance in place. D, Lower oc- 
clusal view of lingual in place. 


Fig. 10 (From left to right).—A, Front view of retained case. B, Left side view of retained 
case. O, Upper occlusal view of retained case. D, Lower occlusal view of retained case. 


The type of Hawley retainer used in this case was devised for patients who 
originally possessed difficult distoclusion malocelusions and those distoclusion 
eases whose periods of active treatment were relatively short. It permits a more 
satisfactory neutroclusion retention. 

Active treatment was completed in a period of ten months. A total of fif- 
teen hours, inclusive of necessary laboratory work, was expended during treat- 
ment. 


REPUBLIC BUILDING 
DENVER, COLO. 
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FIRST AID APPLIANCE FOR TREATMENT OF FRACTURED JAWS 


T. WALLACE Sorreus, D.D.S., OKLAHOMA OKLA, 


HE headgear illustrated by the pictures is primarily a cover-all first aid 

and auxiliary appliance which may be made available for immediate use 
in the treatment of fractured jaws. It is a sturdy appliance and provides an 
effective method for putting the damaged parts at rest and assisting in their 
reduction while administering other surgical care and planning special treat- 
ment requirements. 

Some of the salient features deserving mention are as follows: 

Easy to adjust. 

Easy to remove. 

Easy to repair. 

Easy to wash and sterilize. 

Easy to fold into small pack and place in first aid kits. 

Durable enough to use on many different cases. 

Cost is small. 

Surgical dressing may be applied to other injuries about the head by adjusting straps 
over the dressings. 

Auxiliary attachments of special choice for extraoral traction may be attached to the 
circumferential horizontal band. 

It may be used as a foundation appliance for a plaster of Paris traction headecap. 
Thin sheet rubber (dental rubber dam) may be placed over cranial section and held in 
position with adhesive tape to protect the hair and completed with saturated plaster of Paris 
gauze wraps. 

Two sizes—a child’s size, and an adult size—are capable of being adjusted to fit the 


average span of head sizes in each group. 


The cranial section has a circumferential horizontal band of orthopedic 
webbing, 114 inches wide, and medium weight. It extends around the head 
over supraorbital ridges, ears, and occipital protuberance. It is provided with 
two hook buckles, one on the right side and one on the left, to permit lengthening 
and shortening to fit different head sizes. Belt loops are placed just posterior 
to the buckles to receive loose ends. Eight 5g-inch buckles are stitched on the 
outside, with webbing. They extend just above the upper edge to receive and 
lock the straps which transverse the top of the head in four pieces to make 
eight loose end attachments to the upper eight buckles on the horizontal belt. 
Two %-ineh buckles are attached with webbing and extend just below the 
lower edge on right and left sides to receive the vertical straps of the facial 
section. 

Four pieces of orthopedic webbing, 5% inch wide, of medium weight, extend 
transversely over the cranium and are united by stitching in the center on top 
of the head to hold them solidly together. This provides eight straps with free 
ends to engage buckle attachments on horizontal section, thus making this see- 
tion adaptable to the size and curvature of the cranium. 


Report of a clinic given at the meeting of the Southwestern Society of Orthodontists, 
February, 1941, Lubbock, Texas. 
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The facial section extends downward on each side of the face to embrace 
and support the mandible. The vertical webbing is of medium thickness, 5 
inch wide. The insert, or chin piece, is of surgical coutil cloth with a dart in 
the center for shaping to form and size of the average mandible. A strip of 
edging is stitched over the dart on the outside to re-enforce and provide a smooth 
surface. The chin piece is attached to the webbing on each side and extends 
downward from the region of the malar bone. Edging is stitched over the 
front and back edges of the coutil cloth to re-enforce the chin cap and give it a 
broad oval edge to prevent irritation. It is further re-enforced with a piece 
of webbing of medium thickness, 5g inch wide, sewed to the chin piece on the 
right and left sides and provided with buckle attachments. Two straps of web- 
bing to stabilize the cranial and facial sections are stitched to the horizontal head 
helt in the center of the rear portion. These straps extend diagonally down- 
ward and forward for insertion in the buckles on the right and the left sides 
of the chin piece (Fig. 1). 

All buckles are made of nonecorrosive alloy with clamps to prevent irritation. 


They are a lock type. 


For practical application: The cranial and facial sections should first be 
adjusted to fit the head snugly. The different segments of bone, whatever they 
chance to be, should be pressed into as nearly their normal relationship as con- 
ditions will allow. The mandible is then pulled upward with the vertical or 
facial section, into a normal or as nearly a normal occlusal relationship as may 
he found possible. 

The importance of applying proper first aid treatment early to fractures 
of the jaws cannot be overemphasized. There is plenty of clinical evidence to 
support the assertion that only too frequently we find ineffective and neglected 
first aid care leading to many serious and troublesome complications which may 
have been avoided. 

This appliance will be found useful in nearly all cases from first aid 
through definitive treatment. The definitive stage may be completed with better 
results, or at least with less likelihood of complications arising to plague the 
patient and the attendants. 

The middle or suppurative stage may be entirely prevented in many eases 


or its duration considerably lessened. 
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Fig. 2 illustrates the use of the headgear on an actual case with an aux- 


iliary nasal attachment for realigning the nose. 
The patient had a complete fracture extending through upper part of the 
maxillary, through the nasal bone and through the bony structures of the 


palate. 

Headband is reinforced across front with steel stave about 34-inch wide 
and about five inches in length. It is covered with webbing. This provides a 
substantial foundation to which a locking swivel is attached. The extension 
arm has a vertical opening in shaft for adjustments to proper length. It is 
held in place with two screws. When they are tightened, it is solidly fixed in 


the position desired. 


Fig. 2. 


The different segments were gradually pressed into proper relationship 
and a satisfactory occlusion established. 

This method of fixation was used for the complete course of treatment. 

Picture was taken ten days after accident. 

Patient made an uneventful and satisfactory recovery. 
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COMPOSITE X-RAY PHOTOGRAPHS 


HerBert I. Marcouis, D.M.D., Mass. 


N°” more than ever, there is an increasing tendency among orthodontists 
to correlate the dentition with the facial bones and cranium. Equally 
important is the establishment in the clinician’s mind of the relation that the 


hard structures of the face and cranium bear to the outer soft tissues of the 


face. 


Fig. 1.—Sagittal cephalic x-ray. Outer contours of soft and hard tissue are outlined with white 
tempra paint, through transmitted light. 


Instructor in Oral Anatomy, Harvard Dental School. Visiting Orthodontist, Beth Israel 


Hospital, Boston. 
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If one could look at a patient and see not only the outer contours of the 


face, but at the same time look through the child and see the dentition, mandible, 
and bones of the face before treatment, and then, after orthodontic treatment, 


it would be quite helpful. 


Fig. 2.—Projected profile photograph negative, preferably smaller than x-ray, placed in enlarge 


It is possible to obtain just such a record in the composite x-ray photo- 
graph. The two requisites are: (1) an accurate sagittal cephalie x-ray and 
(2) a properly oriented profile photograph. With these two reeords at hand 
the procedure is a photographic dark room technique as illustrated by Figs. 1 to 


4, inelusive. 
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By means of transmitted light the outer contours of the sagittal cephalic 
x-ray, that is, the outline of the soft and hard tissues, are drawn in white tempra 
paint with a fine camel’s hair brush; or, if preferred, a pen may be used, 
Fig. 1. Then, the profile photograph negative, preferably one that is smaller 
than the x-ray, is placed in the enlarger and projected on the enlarging easel, 
Fig. 2. The outlined cephalic X-ray, indicated in Fig. 1, is placed in a fixed 


Fig. 3.—Outlined x-ray is placed in a fixed position in enlarging easel, and profile photo- 
graph negative is projected on x-ray until it corresponds in size and position with the outline 
on the x-ray film. See Figs. 1 and 2. 


position on the same enlarging easel. The profile photograph negative within 
the enlarger is projected and enlarged until it corresponds in size and position 
with the outline on the x-ray film, Fig. 3. 
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The x-ray may then be fixed in a reversed position on a contact printer in 
such a manner that when a film or bromide paper is properly exposed, the top 
and right edge of the x-ray on the contact printer matches the top and left edge 
of the enlarging easel, Fig. 4. Then, exposures are made on the same paper by 
contact of the x-ray and by projection on the film. In other words, a double 
exposure is made on the same bromide paper of both the cephalic x-ray and the 
enlarged profile photograph negative. 


Fig. 4.—X-ray is fixed e1 position on contact printer, so that when a film o1 
bromide paper is properly exposed, the top and right edge of the x-ray on the contact printer 
match the top and left edge of the enlarging easel. After receiving proper exposures by contact 
and projection, the film or print is developed and fixed in the usual manner, Figs. 5 to 8. When 
printed on translucent film and viewed through transmitted light, these composite x-ray photo- 
graphs have more brilliance and more detail. 


Fig. 5, L. K., is a composite x-ray photograph of a little girl with a mandibu- 
lar prognathism taken December, 1937, before orthodontic treatment. 
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Mig. 6, L. K., is a composite x-ray photograph of the same young lady made 
in June, 1941, about two and a half years after all orthodontic appliances were 
removed. 

Fig. 7, W. H., is a composite x-ray photograph of a little girl, aged 9 years, 
taken July, 1940, before orthodontic treatment was started, 

Fig. 8, W. H., is a composite x-ray photograph of the same child after nine 
months of active treatment. 


Fig. 6 Fig 
Fig. 5.—Composite x-ray photograph of L. K., December, 1937. Before treatment. 
Fig. 6.—Composite x-ray photograph of L. k., June, 1941 After treatment. This record 
was made two and a half years after all orthodontic appliances were removed. See Fig. 5 


Fig. 7. Fig. 8. 


Fig. 7.—Composite x-ray photograph of W. H., aged 9 year Taken July, 1940. Before 
treatment. 

Fig. 8 Composite x-ray photograph of W. H April, 1941 \fter nine months of active 
treatment, See Fig. 7 
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The x-ray may then be fixed in a reversed position on a contact printer in 
such a manner that when a film or bromide paper is properly exposed, the top 
and right edge of the x-ray on the contact printer matches the top and left edge 
of the enlarging easel, Fig. 4. Then, exposures are made on the same paper by 
contact of the x-ray and by projection on the film. In other words, a double 
exposure is made on the same bromide paper of both the cephalic x-ray and the 
enlarged profile photograph negative. 


Fig. 4.—X-ray is fixed in reverse position on contact printer, so that when a film o! 
bromide paper is properly exposed, the top and right edge of the x-ray on the contact printer 
match the top and left edge of the enlarging easel. After receiving proper exposures by contact 
and projection, the film or print is developed and fixed in the usual manner, Figs. 5 to 8. When 
printed on translucent film and viewed through transmitted light, these composite x-ray photo- 
graphs have more brilliance and more detail. 


. Fig. 5, L. K., is a composite x-ray photograph of a little girl with a mandibu- 
lar prognathism taken December, 1937, before orthodontic treatment. 
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Fig. 6, L. K., is a composite x-ray photograph of the same young lady made 


in June, 1941, about two and a half years after all orthodontic appliances were 
removed. 

Fig. 7, W. H., is a composite x-ray photograph of a little girl, aged 9 years, 
taken July, 1940, before orthodontic treatment was started. 

Fig. 8, W. H., is a composite x-ray photograph of the same child after nine 


months of active treatment. 


Fic. 6 Fig. 
Fig. 5 Composite x-ray photograph of L. K., December, 1937. Before treatment. 
Fig. 6 Composite x-ray photograph of L. K., June, 1941 After treatment. This record 
was made two and a half years after all orthodontik ppliances were removed. See Fig. 5. 


Fig. 7.—Composite x-ray photograph of W H., aged 9 years Taken July, 1940. Before 
treatment. 

Fig. 8 Composite x-ray photograph of W H., April, 1941 \fter nine months of active 
treatment, See Fig. 7. 
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On the Growth Pattern of the Human Head From the Third Month to the 
Eighth Year of Life: By Allan G. Brodie, Am. J. Anat. 68: No. 2, March 
15, 1941. 


Method.—Serial cephalometric roentgenograms were obtained on the Broad- 
bent-Bolton cephalometer according to the technique of Broadbent. These 
orientated and corrected lateral and frontal headplates permit an accurate 
rendition of the craniofacial skeleton in the three planes of space and permit a 
valid analysis of the growth of the craniofacial skeleton in longitudinal and 
cross-sectional studies. The analysis was made first by areas (cranial, nasal, 
maxillary and mandibular areas and the ocelusal plane) and finally by com- 
posite tracings of the entire facial skeleton. In the latter, Brodie used the 
orientation on the sella-nasion plane (the anterior cranial base from which the 
facial skeleton is suspended) with sella registered. 

Materials—Fourteen sets of headplates were taken on 21 different male 
children. The plates were obtained at quarterly, semi-annual and yearly inter- 
vals from three months to eight years of life. 

Findings.—The incremental pattern of growth of the various areas com- 
prising the craniofacial skeleton as well as the composite pattern of the whole 
reveals a marked degree of similarity in all of the eases studied. The parallelism 
in the geometric form of the increments is striking. The path of growth of 
almost all of the anatomic points studied tends to stay on straight lines. The 
nasal floor, the occlusal plane, and the lower border of the mandible all maintain 
constant angular relationship with the cranial base. (The tongue holds the 
mandible in its correct spatial relation before the teeth erupt.) The several 
parts of the face maintain a constant proportionality, the nasal areas invariably 
contributing 43 per cent of the facial height. The face as a whole travels down- 
ward and forward along a path determined by a straight line connecting sella 
turecica, maxillary first permanent molar and gnathion. 

In addition to these general facts, many detailed findings are presented. 
The mandibular angle, per se, does not change with age as has been previously 
taught. The important function of the mandibular condyle in the growth of the 
face is discussed and the constant relationship of the maxillary and mandibular 
first permanent molars to the cranial base and mandible respectively is proved, 
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Brodie points out that the morphogenetic pattern or the craniofacial type is 
established early (by at least the third month) and does not change thereafter. 
The parallelism of the successive increments during growth is thereafter the 
same for all types. Thus the basic form pattern differs in different individuals, 
but the growth pattern remains constant and similar in all. 

Comment.—Brodie’s findings supplement the earlier work of Hellman and 
the recent work of Broadbent on the growth of the head. The painstaking qual- 
ity of the work and its quantitative discipline is a model of scientific endeavor. 
The total concept as well as the detailed findings should be of value to every 
student of growth, orthodontist, and pediatrician. 

Brodie’s finding of the early establishment of the morphogenetic pattern and 
the tendency of the growth increments to follow a constantly parallel relation- 
ship to the primarily established form is at once a challenge and a warning to all 
orthopedists that growth does not alter form. 

This work is preliminary to further work on other age ranges, both prenatal 
and postnatal. The age range from eight years onward is perhaps the most im 
portant clinically and it is hoped that Brodie will soon complete the entire life 


eyele in the growth of the head. 


Massler. 
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Editorial 


Progress Report on Professional Services for School Children 


Now that practically every dentist in America knows that the Selective 
Service records pertaining to the present draft reveal the rather surprising 
information that 20.9 per cent rejections were due to dental defects, he has 
had time to reconcile the information with his own clinical experience. The 
first thought that quickly flashes to his mind is that he knows that most of 
these dental defect rejections could have been avoided by the early application 
of elementary dental skill, particularly in childhood. Evidence is being sharply 
emphasized of the importance with which the army dental corps regards the 
general dental situation among the troops. The stupendous preparation and 
dental program being created under the direction of the Surgeon General’s 
office, under the leadership of Brigadier-General Leigh C. Fairbank, is proving 
to be one of the most important single epochs in the entire history of dentistry 
and amply reflects the importance of normal oral health as related to the entire 
physical condition of the United States troops. 

To get back to the 20.9 per cent item that has attracted such wide attention, 
suppose that this pereentage had been in the habit of visiting a competent 
dentist at intervals of several months since their childhood. Does anyone pre- 
sume under such circumstances that at least over 90 per cent of these dental 
rejections could not have been avoided? It seems logical to assume that children 
in America are as much, if not more, in need of physical attention than they are 
of academic education. There are important things that contribute to the diffi- 
culty of creating good dental service for children that the dental profession 
understands, but of which the public knows very little. When does the dental 
profession, for instance, secure an opportunity to take care of its child patients? 
Every professional man knows that the answer to that is ‘‘when the child is not 
in school’’; and, the time when the average American child is not in school is 
very little time, as time goes, for nine months out of every vear. 

This subject recalls to mind an editorial appearing in the AMERICAN JOUR 
NAL OF ORTHODONTICS AND ORAL SuRGERY, entitled ‘‘School Hours and Profes- 
sional Services for School Children,’’ which called attention to the widespread 
complaint which professional men register against certain school rules. It is 
difficult for the average child to secure competent, careful, painstaking profes- 
sional service on account of conflict with school hours. If letters and demand 
for reprints from professional men and organizations may be taken as a 
criterion, the editorial inspired a response that discloses that by far the most 
serious resistance professional men who deal with children have, in rendering 


them good service, is the conflict with school hours. They plainly are able 
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to get children into offices or hospitals for treatment systematically only at such 
times as school is not in session, and these hours are but few during the winter 
months. 

Parents, children, teachers and the publie have become so school minded 
that the modern school routine has become a kind of ‘‘quiz-kid’’ contest, and in 
some instances rather high tension competition. Much of this unwittingly works 
to the physical detriment of children more than most people realize. Every 
busy professional man who is nutrition minded sees children in his practice that 
he knows full well during certain growth periods should not be in school at all. 
They need sunshine, fresh air, and physical activity out of doors far more than 
the three r’s, at these certain periods of metabolic disturbance. He is not 
intolerant of modern education and progress, but he thinks in many instances, 
it has gone out of bounds for children. In any event, the fact does remain 
that thousands of professional men who treat children have become conscious of 
this classical picture as it exists, and they recognize the pendulum has swung 
too far toward pedagogies and too far away from physical development of 
children. 

Some professional men in Oklahoma City, Okla., have recently given the 
matter some local attention with interesting results. According to information 
received, investigation in Oklahoma City revealed that children who were re- 
ceiving free service at the Salvation Army and the Community Health Center 
were being excused from school without being classified as absentees. That 
meant in practical application that children in schools who go to a private 
practitioner for professional service were being discriminated against. To 
express it in another way, children going to a private practitioner were under- 
privileged in this respect. In other places it was ascertained that children were 
being excused from school periodically to attend symphony concerts and to visit 
industrial plants as part of their cultural and practical education, and no doubt 
that is as it should be. Notwithstanding, such circumstance as contrasted with a 
child’s need for physical care needs no comparison. 

Inquiry among pediatricians revealed important immunization programs 
were being thwarted by parents who were fearful that absence from school would 
so detract from their child’s school grades that it would tend to offset the general 
school record. Investigation among rhinologists disclosed evidence of the same 
general situation—congested and overloaded operating rooms on Saturday morn- 
ing, because doctors must, to avoid conflict, operate on that morning—over- 
crowded waiting rooms during the so-called free time from school. Nurses and 
surgeons reported the same general confusion in regard to off school hours, as it 
applied to their child patients. In dental offices nervous tension existed in 
some instances as a result of the dentist trying to see too many child patients 
within a few hours. Every professional man knows that overload and confusion 
mean ‘‘a lick and a promise’’ service that does a grave injustice to the child and 
to the skill of the doctor serving him. 

The Superintendent of Schools, Herbert E. Wrinkle, was invited to 
address the local dental society in Oklahoma City and after the matter had been 
well discussed, Superintendent Wrinkle declared that the health of the children 
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deserved paramount consideration. Following this, a sympathetic letter was 
received from the Superintendent stating that he was appointing a committee 
composed of the principals and requested that a committee representing the 
County Medical Society and the County Dental Society be selected to study 
the problem. The school dentist and physician were contacted and the situa- 
tion explained to them. 

After a full discussion of the situation, the committee submitted a formula 
for the best possible solution of the problem. It was unanimously approved 
by the Superintendent, the school dentist, school physician, and those represent- 
ing the local medical and dental societies. After the above series of incidents, 
the Superintendent of Schools issued the following bulletin: 


Rules Govern ing School Attendance 


Last year a committee was appointed, consisting of J. B. Greene, 
Ethel Liebhart, Charles Evans and Lee Nuzum, to meet with a com- 
mittee from the County Medical Association to consider certain rules 
governing school attendance. This committee submitted an excellent 
report. This report has been approved by all concerned and is hereby 
submitted for your observance as a part of the rules and regulations 
of the Oklahoma City publie schools. 

A. That all school children needing the service of a doctor should be 
encouraged to secure the service. 

B. That an absence less than one-half day should not be recorded 
where an appointment for medical treatment has been kept. 

C. That absence due to illness or to keeping appointments with doctors 
should receive no penalty. 

D. That written requests from the parent be presented to the school : 

1. When the child wishes to leave the building to keep an ap- 
pointment for medical service. 

When the child has been to see the doctor before coming to 


school and wishes to return to elass. 
E. That attendance awards should be discontinued. 


Dr. T. W. Sorrels of Oklahoma City, Okla., the immediate past-Chairman of 
the Publie Relations Committee of the A. A. O., was very active in helping to 
bring about the above series of circumstances, and it is thought they will be of 
important interest to professional men dealing with children everywhere, par- 
ticularly in localities where the school conflict with professional service has 
manifested itself to such an extent that it is the chief resistance to the best 
health service for children. 

Perhaps when it is realized that the quick and practical remedy for most of 
the 20.9 per cent draft rejections, created on account of dental defects, is in the 
dentist’s operating room during childhood, a remedy will then be found and 
time will be set aside for children so that professional men may be allotted 
sufficient time to render the kind of service for children they would like to give. 
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To reduce the situation to plain facts, the profession of modern dentistry 
alone could quickly wipe out the great bulk of that 20.9 per cent draft rejection 
physical defects in the present generation growing up, provided the child and 
the dentist both had the time and the inspiration to do so. By the same token 
much of the same must be true in the picture with many, many other physical 


defects that have manifested themselves in the Selective Service examinations. 

More incidents like the one in Oklahoma City will, no doubt, help supply 
much of the remedy for an unhappy situation, the importance and injustice of 
which is little understood outside of the ranks of professional men who have 
much to do with the health treatment of children. The facts revealed in the 
draft, pertaining to the physical condition of modern youth, will no doubt be 
the inspiration for more and better attention to the physical well-being of the 


growing generation. 
2. 
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In Memoriam 


Dennis Fleet Keel 
(1890-1941) 


We bow our heads today, reverently and in sorrow too deep to be expressed in words. 
The angel of death has once again visited our society and has removed from our midst our 


companion, 
DENNIS FLEET KEEL 


Dennis Keel passed from this earth at 6:20 o’clock Tuesday morning, Aug. 19, 1941, 
in a hospital in Norfolk, Va. 

He was born in Pitt County on March 17, 1890. 

He was a son of the late Thomas E. and Penelope May Keel, being descended from 
Major Benjamin May and others of the oldest and most prominent families of North Carolina. 

Dennis Keel received his preliminary education in the public schools of Wilson and 
Oak Ridge, N. C. He received the degree of Doctor of Dental Surgery at the Virginia 
Medical College, Richmond, Va., in 1915, and attended the Dewey School of Orthodontia in 
1922. 

Among his many activities in organized dentistry were the offices of President and 
Secretary of the North Carolina Dental Society. 

During the First World War he served his country as first lieutenant in the Dental 
Corps of the United States Army. 

Surviving are five sisters, Mrs. W. H. Whitmore of Wilson; Mrs. W. C. Holston, of Nor 
folk, Va.; Mrs. Augusta Rogers of Lake Alfred, Fla.; Mrs. R. O. Lang; and Mrs, Sallie Keel 
Horton of Farmville, N. C., and two brothers, J. Thomas Keel of New York City and Dr. 
Harry L. Keel of Winston-Salem, N. C. Dr. Keel is a member of this organization. 

WHEREAS, Dennis Fleet Keel was a valuable citizen to his community, his state, and 
the professions of Dentistry and Orthodonties and, 

WHEREAS, the Southern Society of Orthodontists, here assembled, tender to his family the 
following expression: 

Resolved, that in the death of Dr. Dennis Fleet Keel the Southern Society of Ortho 
dontists has lost a valuable and faithful member. And be it further 

Resolved, that the members of the Southern Society of Orthodontists extend to his 
bereaved family our sincere sympathy. And be it further 

Resolved, that a copy of these resolutions be sent to the family, and that a page of our 


minutes be inserted to his memory. 
Committee on Necrology, Southern Society of Orthodontists 


Dr. W. GLENN PHILLIPS 
Dr. NEL J. LEONARD 
Dr. P. J. THOMAS, Chairman. 


Special Report 


A Public Relations Policy for Orthodontics 
DwigHt ANpDERSON, LL.B., New York, N. Y. 


Publicity is one of many tools of an adequate public relations program. It is a speak 
ing tube through which the group makes itself vocal to the public. More important than 
the speaking tube is the speaker, the group itself. Have they something to say? Do they 
consider it worth saying? Are they so constituted as to be able to say it? 

The foregoing questions may be answered in the affirmative. Here is what we have 
said, in printed form. The fact that it is worth saying is shown by the total circulation 


attained. 


TOTAL DISTRIBUTED 
PRINTED SOLD FREE 
*Make Way for Even Teeth 50,000 19.000 1,000 
Facts About Orthodontics for Health Workers 100,000 15.000 21.200 
*School Hours and Professional Service for 
School Children 1,000 350 650 
Getting Ready to Tackle Life 108,000 50.780 10.000 


tThe General Health Benefits of Orthodontic 
Treatment 
tFaces Made Over by Dental Magic 


10,000 


(Reprint From Physical Culture) 10,000 
tCrooked Teeth—Don’t Let Them Spoil Your 
Child’s Looks (Reprint From Life and Health) 10,000 


*Out of print. 
7Just published, returns not yet measurable. 


Results as shown above are new to the experience of the writer in twenty years of 
experience covering many educational public relations assignments. The sale of these docu- 
ments has paid their way, on the whole, and permitted free circulation to be made where 
needed. Material of this sort is ordinarily provided without charge. The only explanation 
that can be offered for this result is the native interest of the membership in promoting 
distribution by means of individual purchases. It is also true that we have limited ou 
efforts to selected groups, the teachers of others. These two factors have made it possible 
to conduct this work for $2,500 per year, when national efforts of the sort in other depart 
ments of health education run, in certain instances, from a minimum of $10,000 to a maxi 
mum of $250,000 per year. 

So far as direct mail materials can accomplish the purpose of a publicity program, the 
foregoing present a well-rounded and complete armamentarium. For the average reader 
whether already interested or not, we have made available popularly written pieces such as 
‘*Make Way for Even Teeth’’ and ‘‘ Faces Made Over by Dental Magic.’’ And for that 
segment of the public having a native interest but needing to be informed, we have ‘‘ Get 
ting Ready to Tackle Life’’ and ‘‘Crooked Teeth—Don’t Let Them Spoil Your Child’s 
Looks.’’ For members of the ancillary health services, such as nurses and health workers, 
as well as for use with professional groups, dentists, pediatricians, and otolaryngologists, 
we have the useful piece, ‘‘ Facts About Orthodontics for Health Workers.’’ Also our new 
est document, and one that may be predicted to be the most serviceable we have yet dis 
tributed, Dr. James D. MceCoy’s masterpiece, ‘‘The General Health Benefits of Orthodontic 
Treatment,’’ just published in reprint form. 

We have also made available transcriptions of two radio talks, which perform the 


same function with the general public as the two articles first described. These two talks 


Director, Public Relations Bureau, American Association of Orthodontists. 


730 


RELATIONS BUREAU 731 


PUBLIC 


are: ‘‘What Is Your Face Value?’’ by Dr. Henry U. Barber, Jr., and Miss June Hynd, and 
‘*«Why Eskimos Have Good Teeth’’ by Drs. Leuman M. and Donald B. Waugh. 

The foregoing activities present, as has been noted, a publicity program which assures 
us we have something to say which is worth saying. 

Publicity is of two kinds, extensive and intensive. An extensive program envisions 
‘‘hitting the high places,’’ as if we were to scatter seeds widely in a field and go away 
without further cultivation, expecting only a few to take root and grow. An intensive 
publicity program means thorough tilling so that every available inch of soil is used, fol 
lowed by careful cultivation to get the utmost return. 

Our efforts, so far, have been extensive. It is time we considered making them 
intensive. 

The wealth of correspondence elicited by our extensive campaign is a clear indication 
of what the results would be if it were possible to put into effect an intensive program of 
publicity, and ‘‘mop up’’ all the areas not yet reached. 

We have not yet begun to make this publicity program intensive, not only for lack 
of financial means to do so, but principally because, before any progress can be made along 
this line, such efforts must go hand in hand with a more complete public relations program 
which has not yet been outlined. 

What is meant by a complete public relations program of which publicity is only a 
part? 

A number of things are meant, all of which offer a contribution to the whole. There 
is little use taking in hand a pencil and a pad of paper and dreaming ourselves into a 
pretty picture of an ideal situation, which may, or may not, be possible or desirable to 
achieve. Just as each orthodontic case is different from any other, so also is each public 
relations program different for each educational organization. The institution itself, its 
nature, the laws governing its organic structure are the basis of a sound public relations 
policy. You ean get publicity for any institution. But you cannot apply the forces of 
public relations unless the institution’s possibilities and method of growth with them are 
studied in connection with the application of the forces. 

With this in view, let us take a quick look, as if we were up in a balloon, at the 
American Association of Orthodontists. 

We find here an organization of 670 men, scattered over an area of forty-eight states 
comprising 3,072 counties. Covering the same territory is the American Dental Association 
with about 50,000 members, and the American Medical Association with 119,000 members. 
The unit of our association is the sectional society, the smallest of these covering several 
states. The unit of the American Medical Association is the county. With the American 
Dental Association the structure varies from state to state, the smallest unit being a dis 
trict of one or several counties. 

The American Association of Orthodontists is geographically so widely separated with 
so few members within easy access of each other that at present it has no secure basis for 
the type of integration which makes possible a well-rounded public relations program (as 
distinguished from a publicity program). How can a compensating element be introduced? 

Decentralization is the secret of an institutional public relations policy, with complete 
autonomy in the smallest units, which function in a coordinated way under an administrative 
center which acts merely as a service instrument to them. Our efforts previously have been 
highly centralized. It had to be so. Not because of the intent of any one group to domi- 
nate or to control, but because distance lends disenchantment to the view. Nothing could 
have been successfully accomplished except by a small group meeting often, living within 
quick reach of each other. 

We may as well face this organizational defect now as to have it trip us up later. 
We must confine ourselves in the future to the limited possibilities of an extensive publicity 
program, quite effective so far as it goes, and we cannot plan a well-rounded public rela 
tions program, unless the organizational problem can be solved, or compensation made for it. 

In fact, it is not possible to outline a complete public relations program until this is 
done. Repeatedly the writer has drawn up tentative plans, only to throw them away with- 
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out advancing them to others, because the cold hard wall of this existing obstacle obtruded 
itself, and it did not seem to be desirable to raise the point. 

The thing can be put another way: what is sought is a way to provide greater struc 
tural integration. Granting the difticulties inherent in scattered reographie distribution, 


coupled with the brief period that the national aspects of the organization have had 
in which to mesh, how to achieve increased integration is a problem for the keenest 
minds in the organization. 

If it be not presumptuous, the writer of this article proposes to submit to the Execu 
tive Committee, at its next meeting, several tentative proposals for making a beginning to 
effect this integration. These will, of course, not presuppose any change whatever in the 
organization’s set-up. First to be determined, however, is whether this analysis is correct. 
If so, we have now surveyed a piece of land on which to build a house. We are not ready 
yet to lay the foundation. Only to take the first few steps toward making a plan. We 
shall need architects, carpenters, plumbers, masons, electricians, plasterers, and a lot of 
other kinds of workers, each to offer their ideas and suggestions before the blue prints can 
be drawn. 

It is a funny way to build a house, but we shall probably have to make the blue prints 
as the work progresses. We shall have te build as we plan, and plan as we build, seeing 
what works and what does not. We are likely to nave to tear out rooms because there is 
no window in them, and there are some small boys who will throw rocks at what we are 
doing, and cause part of the construction work to be done over again. 

If the Executive Committee, after examining the analysis offered, considers it to be 


sound, they may devise a tentative plan to effect a public relations policy and an integra 


tion policy concurrently, and present it to the Board of Directors for policy approval, and 


then to the membership at the next annual meeting of the association. 

The process must be a matter of growth, if it is to be successful, not for one year or 
for two years, but over a long period of time. As an orthodontist watches to observe the 
response in growth to the stimulation provided by his appliance, so, in the realm of public 
relations, shall we observe and measure the changes within and without the association 
produced by the forces of organization, integration and institutional public relations as 
they are activated under the stimulation provided by the moving central force of a sound 
poliey. 


Now, it seems, is the time that the first steps should be taken. 
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News and Notes 


New York Society of Orthodontists 


The New York Society of Orthodontists held its Fall Meeting Novy. 10, and 11, 1941, at 
the Waldorf-Astoria Hotel, New York City. The general program consisted of the following 
papers: ‘‘Model Study of Two Adult Cases’’ by Ashley Howes of New Rochelle, N. Y.; 
‘* Appraisal of Developmental Growth’’ by Norman C. Wetzel, M.D., Cleveland, Ohio; ‘* The 
Posture of the Mandible’’ by Ernest Greene of New Bedford, Mass.; ‘‘ The Neutro-Muscular 
Control of the Mandible’’ by Edwin P. Seaver, M.D., of New Bedford, Mass.; ‘* The Treat 
ment of Class II Malocclusion in the Mixed Denture’’ by Copeland Shelden of Kansas City, 
Mo.; Case Report by Eugene J. Kelly and Elmer H. Brown of Trenton, N. J.; ‘‘A Study of 
Root Resorption in Its Relation to the Twin-Wire Mechanism by Joseph E. Johnson of Louis 
ville, Ky. 

Case Report, ‘‘Class I Malocclusion Complicated by a Mandibular Contraction, an 
Impaction of the Mandibular Second Premolar and a Maxillary Protrusion,’’ M. Albert Mun 
blatt, New York, N. Y.; ‘‘The Atkinson Appliance and Its Philosophy,’’ Richard A. Lowy, 
Newark, N. J.; Announcements by the President, Sidney E, Riesner; Dwight Anderson; 
Leuman M. Waugh; ‘‘ Treatment of a Case of Temporomandibular Dysfunction Accompanied 
by Severe Pain Syndrome,’’ Sidney I. Kohn, New York, N. Y.; ‘*‘Malocclusion in the 
Deciduous Dentition: Serial Study from Birth to Five Years,’’ J. H. Sillman, New York, 
N. Y.; ‘*Two Case Reports; A Comparison of Methods,’’ Andrew F. Jackson, Philadelphia, 
Pa.; ‘‘ Facial Development in Pituitary Dwarfism,’’ M. B. Markus, Philadelphia, Pa. 


CLINICS: 


1. Supplementing Paper, Andrew F, Jackson, Philadelphia, Pa. 
2. Supplementing Paper, M. B. Markus, Philadelphia, Pa. 
3. Supplementing Paper, Richard A. Lowy, Newark, N. J. 


ge, Charles A. Spahn, New York, N. Y. 


Extraoral Anchor: 


5. Supplementing Paper, Norman C. Wetzel, Cleveland, Ohio. 


Supplementing Paper, F. Copeland Shelden, Kansas City, Mo. 


The officers of the New York Society of Orthodontists are as follows: 

Sidney E. Riesner, President; E. Santley Butler, President-Elect; Frederick L. Stanton, 
Vice-President: J. A. Salzmann, Editor; Fred R. Blumenthal, Director; Raymond L. Webster, 
Alternate; William C. Keller, Secretary-Treasurer, 40 East 49th Street, New York City. 
Board of Censors: Alfred P. Rogers, Chairman; Franklin A. Squires; Glenn F. Young, 
Executive Committee: Norman L. Hillyer, Chairman; Arthur C. Totten; W. Paul Hoffman. 
idvisory Committee: Uenry U. Barber, Jr., Chairman; Glenn H. Whitson; James C, Allan. 


Great Lakes Society of Orthodontists 


The fifteenth annual meeting of the Great Lakes Society of Orthodontists was held 
on Nov. 3 and 4, in the new and magnificent Kellogg Institute addition to the School of 
Dentistry at the University of Michigan. Following an address of weleome by Dr. R. W. 
Bunting, Dean of the University School of Dentistry, and the usual business, the Society 


was divided into groups and condueted on a progressive demonstration ot the educational 


facilities and research projects in orthodontic and allied departments of the University of 


Michigan School of Dentistrv and the W. K. Kellogg Foundation Institute of Graduate and 


Postgraduate Dentistry. 
Dr. Andrew Jackson of Philadelphia presented a papel entitled ‘* Orthodontic Objee 


tives’’ and showed numerous kodachrome slides, demonstrating practical application of 


points brought out in the paper. This paper was followed by a report of three members 
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of the Michigan faculty, Dr. George Moore, Dr. Chester Ward, and Dr. Ira Lehman. These 
papers were entitled, ‘‘ Specific Points in Diagnosis and Indicated Procedures Based Thereon.’’ 

The banquet, held on the first evening of the meeting, commemorated fifteen years of 
organization and in honor of this occasion President Cartwright presented to the Society 


a block and gavel on which were inscribed the names of all past presidents, and with 
room for fifteen more, 

Progressive case reports were again continued with Dr. C. A. Corrigan, of Toronto, 
starting such a report on ‘‘The Dionne Quintuplets’’ from an observation standp»int as 
these youngsters are not, as yet, under treatment. ‘‘The Dentist in the Combat Zone,’’ 
was discussed by Dr. Philip M. Northrop, Assistant Professor of Oral Surgery at the Uni 
versity of Michigan. Movies and slides in kodachrome assisted Dr. Reed O. Dingman, 
Assistant Professor of Oral Surgery, in the presentation of his paper, ‘‘ Facial Surgery as 
an Adjunct to Orthodontic Treatment.’’ Dr. Byron Hughes, also of the University of 
Michigan, for the third time addressed the Society and had for his topic, ‘‘ Child Develop- 
ment and Genetics as a Problem in Orthodonties.’’ Dr. Philip Jay, Assistant Professor of 
Oral Pathology, delivered an address on the ‘‘Control of Dental Caries in Orthodontic 


Practice.’’ 

The last scientific presentation before the group was given by Dr. Bernard Gottlieb, 
Director of Oral Pathology and Dental Research at Baylor University. His presentation, 
‘‘Tissue Changes in Jaw and Joints Due to Orthodontic Treatment,’’ was supplemented 


with slides, showing bone and tooth resorption following certain orthodontic pressures. 


Subsequent to the meeting of the Great Lakes Society of Orthodontists, a three-day 
postgraduate course in orthodontics was given in Ann Arbor at the University of Michigan 
by Dr. Bernard Gottlieb of Baylor University. Several university faculty members also 
took part in the program, including Dr. George Moore, Professor of Orthodontics in the 
dental school, who reported the results of a study of fifty-eight orthodontic cases examined 


five to fifteen years after treatment. 


P. 


Columbia University Proficiency Awards 
The following have been awarded the Certificate of Proficiency in Orthodontics by 
Columbia University during the year 1940 and 1941. 

Dr. Robert Alexander New York City 
Dr. Orville Hankins Northampton, Mass. 
Dr. Sol Katz New York City 
Dr. Louis Keren Washington, D. C. 
Dr. Ernest Klein North Dakota 
Dr. Louis Kreshtool Wilmington, Del. 
Dr. Marius Poles Clifton, N. J. 
Dr. Gordon Pugh Baltimore, Md. 
Dr. Irwin Tekulsky New York City 
Dr. Lewis Udis Philadelphia, Pa. 
Dr. Clinton Van Natta New York City 
Dr. Albert Weiser Philadelphia, Pa. 
Dr. Clifford Whitman Hackensack, N. J. 
Dr. Albert Wiley New York City 


Literature Survey 


The Periodontia Department of New York University College of Dentistry cordially 
invites each investigator in the field of periodontal disease who has published a paper or 
papers containing the results of either laboratory research or clinical observations which 
bear directly or indirectly upon the etiology or treatment of periodontal disease in man 
or animals (1) to submit a concise summary of those of his papers which he deems to be 


NEWS AND NOTES 735 


his basic contributions to this field and which he considers to be in agreement with his 


present thinking, or with his experience and thinking up to a time specified by him; and 


(2) to cite the location and time of appearance of such paper or papers which contain 


such basic findings; also (3) to enclose any additional statement that may seem necessary 


to him to amend the foregoing statements so that they more accurately reflect his present 


opinions. 
These summaries will, therefore, contain only present opinions, rather than the 


total results of each worker’s endeavors which may, in addition, include errors, duplica- 


tions, altering viewpoints, etc. The compilations of such summaries which will contain 


the essence of each investigator’s present thinking will then be published in BOOK FORM 


and will, therefore, not be a series of abstracts of papers on either the etiology or treatment 


of periodontal disease, 


The summary should be in our hands not later than March 15, 1942. 


209 East TWENTY-THIRD Sr. 
New York, N. Y. 


A. A. O. Public Relations Bureau Notes 


Some items of interest pertaining to the meeting of the Public Relations Bureau of 


the American Association of Orthodontists which was held at Columbia University Club, 
Oct. 21, 1941, New York City: 
Those present were: Chairman Nicolai, Mr. Anderson, Doctors Barber, Eby, Salzmann, 


Riesner, Young, Waugh and Hillyer. 
Dr. Nicolai read a letter from Dr. Claude R. Wood, President of A. A. O., stating that 


progress is being made in contacts with South American and Central American orthodon- 


tists who are being invited to be present at the Pan-American meeting of the American 


Association of Orthodontists in New Orleans in March. 
Dr. Nicolai read letters giving the plans of the association from Dr. Sorrels and Dr. 


Robison for the Houston meeting of the American Dental Association. 


It was decided that the membership of the American Association of Orthodontists be 


circularized in regard to the James D. McCoy reprint of an article, ‘‘The General Health 


Benefits of Orthodontic Treatment.’’ 
Formal action was taken requesting that any resolution of the American Dental Asso- 


ciation affecting curricular change in orthodontic education should not be passed without 
the approval of the American Association of Orthodontists, as it was felt that it is certain 
the material to be presented will not be acceptable in the form it will be offered in 


the report of the Advisory Board for Dental Specialties. 


It was decided to procure a number of reprints from Life and Health Magazine of an 


article by Lischer also a number of reprints of an article which appeared in the October, 
1941, Physical Culture Magazine. 
Mr. Anderson reported that ‘‘Facts About Orthodontics for Health Workers’’ was 


reprinted recently in the Journal of the Florida Dental Society and a description of ‘‘ Getting 
Ready to Tackle Life’’ had appeared in the October issue of the West Virginia Dental Journal 


with a reproduction of the cover design of this leaflet. 


The following are the instructions from the Public Relations Committee of the A. A. O. 
as to how to use the reprints of the article, ‘‘The General Health Benefits of Orthodontic 


Treatment,’’ which was written by Dr. James David McCoy and published in the AMERICAN 


JOURNAL OF ORTHODONTICS AND ORAL SURGERY: 


Constituent orthodontic societies of A.A.O.. or members acting on their own initiative, 
should pring this reprint to the attention of persons affiliated with the following groups in their 
communities. 

Professional field: 


(a) pediatricians 
(b) otolaryngologists 
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Public health field 
(a) health officers 
(b) public health nurses 
(c) nutritionists 
(d) voluntary health associations such as National Committee for Mental Hygiene 
(e) public health students 
(f) nurses training schools 
Public school field: 
(a) school administration authorities 
(b) school physicians and nurses 
(c) health teaching supervisors (who instruct the teachers how to integrate health 
knowledge with regular school courses) 
(d) Parent-Teacher associations 
(e) child psychologists and vocational advisers. 

The first step recommended is to approach the local health officer, show him a copy of the 
reprint, and ask him if he wishes to include it in his regular bulletin or form letter or make 
distribution in other ways. An offer to supply his needs free of charge will operate as a gesture 
which may result in the beginning of a valuable future contact. 

In a similar way, approach leaders of other groups named above. 

It is not improper to purchase copies and have them on a table in the orthodontist’s wait 
ing room for callers to take away. 

It is strongly urged that the distribution of copies be made to the public by officers 
members of these groups, not by individuals of the profession. (It is not improper for this to 
be done, however, in the name of a local orthodontic society.) Here are two good reasons 
First, distribution by these groups lacks self-interest and will be more likely to produce 
forcible impression; second, personal distribution or mailing to large groups from a pro- 
fessional man personally savors of advertising and may react against him in the mind of the 
intelligent recipient. 

Remember the multiplying factor in reaching these persons with educational material 
Each one is the equivalent of hundreds of ordinary citizens who may, or may not, have an 
interest in the subject. Members of the above groups are all specially interested, and, in ad- 
dition, many are teachers of others. Some are teachers of teachers, and so the force of one 
copy to people of this type means concentration of effort where it will produce the greatest gain 

It should be understood by every member of A.A.O. and distinctly interpreted to all con- 
tacts that the object of this work is the education, guidance and protection of the public. This 
branch of dentistry becomes a health service of indispensable value when its standards are 


upheld. 


a 


For Better Teeth 


The recommendation of the public health committee of the Georgia Dental Association 
that school pupils should be permitted to receive dental treatment during school hours is a 
favor of this move was contained in the com 
This was to the effect that children who have 


common-sense idea. The main argument in 
mittee’s resolutions recommending the plan. 
spent the entire day in school are unfit subjects for difficult or protracted dental operations. 
That, in a nutshell, sums up the salient purpose of the plan. 

The association also expressed another idea at its recent meeting when it was stated 
school authorities will be urged not to charge a pupil as absent who has gone to the den 
tist’s office for treatment. This, too, makes excellent sense, for it is unfair to register the 
blackmark of absence against a student who is kept away from school because he or she is 
taking care of such an important adjunct to good health as the teeth. It would also have 
the added advantage of encouraging parents to see the children had proper dental care. 

Much has been said and written about the vital role teeth have in maintaining good 


health, and it is not necessary to repeat these arguments. But it must be apparent to all 


the Georgia Dental Association’s ideas on the subject of helping that general program with 


reference to students are worth while and sound. 


From the Atlanta, Georgia, Constitution. 


A. D. A. Meeting in Houston 


The Eighty-Third Annual Meeting of the American Dental Association in Houston, 
Texas, Oct. 27 to 31, was unusually well attended, the registration reaching 8,256. In his 
opening address Dr. Wilfred H. Robinson, president, pledged the resources of dentistry to 
the national defense effort, but he also pointed out the necessity of working toward ‘‘the 
time when the dental health of the people will be at new high levels’’ and stressed the 
need of attacking dental disease on a national seale, ‘‘with every individual and every 
community and state assuming its proper responsibility. ’’ 

In assuming the presidency at the close of the convention, Dr. Oren A, Oliver of Nash 


ville, Tennessee, stressed the ‘‘ problems created by national defense and selective service’’ 
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and then urged that the profession begin immediately to plan for the problems ‘‘ which are 
und to come with the advent of peace.’’ He recalled the industrial and social disloca- 
tions which followed the last war and warned of the need for anticipating similar problems 
to come. 

Dr. J. Ben Robinson, dean of the Baltimore (Md.) College of Dental Surgery, was 
elected president-elect at the final session of the House of Delegates. Boston was selected 
as the convention city for 1942. Other officers elected follow: First Vice-President, Dr. 
Walter H. Scherer, Houston, Texas; Second Vice-President, Dr. Ernest G. Sloman, San 
Franeiseo, Calif.; Third Vice-President, Dr. William B. Dunning, New York City; Secretary, 
Dr. Harry B. Pinney, Chicago, Ill.; Treasurer, Dr. Roscoe H. Volland, Iowa City, Iowa. Both 


the secretary and treasurer have served continuously since 1927. 


American Association of Orthodontists 
The 1942 meeting of the American Association of Orthodontists will be held at the 
Roosevelt Hotel, New Orleans, La., March 16 to 19, 1942. This will be a Pan-American 


Congress. A very special invitation is extended to orthodontists in Central and South 


America. 


Five-State Postgraduate Clinic 
The annual Five-State Postgraduate Clinic of the District of Columbia Dental Society 
will convene at the Mayflower Hotel, Washington, D. C., March 8 to 12, 1942. 


Dallas Midwinter Dental Clinic 
The Dallas Midwinter Dental Clinic, sponsored by the Dallas County Dental Society, 
will hold its Fifteenth Annual Meeting in the Hotel Adolphus, Dallas, Texas, Jan. 26 to 28, 
1942. A three-day study course will be conducted. Table clinics will be presented by members 


of the Dallas County Dental Society. 


Rhode Island State Dental Society 


The Sixty-Fourth Annual Meeting of the Rhode Island State Dental Society will be 


held January 14 and 15, 1942, at the Biltmore Hotel, Providence, R. I. 


Southern Society of Orthodontists 
The next annual meeting of the Southern Society of Orthodontists will be held in con 
junction with that of the American Association of Orthodontists in New Orleans on March 
16 to 19, inelusive. There will be no scientific program arranged Separately so that mem 
bers can attend the meetings of the American. There will, however, be a short business meet 
ing sometime during the sessions, details of which will be announced later. 
E. C. LUNSFORD, Secretary. 


Rocky Mountain Society of Orthodontists 
\ regular meeting of the Rocky Mountain Society of Orthodontists was held at 


A.M., Dec. 3, 1941, at the Denver Athletic Club. Dr. Harold E, Rice of Colorado Springs, Colo., 


10:00 


was the essayist of the day on the subject of, ‘‘The Johnson Twin-Arch Technique.’ 


Notes of Interest 
Dr. Milo Hellman announces his retirement from active practice. He will devote his 
time to consultation and research at 57 West Fifty-Seventh St., New York, N. Y. 
Dr. Ralph W. Edwards announces the opening of offices at 300 West Forty-Seventh St., 


Baleony Bldg., Kansas City, Mo. Practice limited to oral surgery and extraction. 
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President, Claude R. Wood ~ 608 Medical Arts Bldg., Knoxville, Tenn. 
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Original Articles 
THE TONGUE 
Tuomas J. Cook. D.D.S.. Pa. 


HE tongue is a thick muscular organ which is covered with mucous mem- 

brane and completely fills the mouth when the jaws are closed. The tip is 
the free anterior end; the lateral and inferior surfaces are smooth, while scat- 
tered over the dorsum are a number of filiform papillae. The mucous mem- 
brane is much thicker on the upper surface where there is also arranged in 
V shape a row of large papillae on each side which are known as circumvallate 
papillae; these contain the taste buds. Serous and mucous glands are fairly 
numerous on the tongue. 

The blood vessels of the tongue are the lingual arteries, while the veins 
are numerous, the dorsal veins on the back of the tongue join those of the tonsil 
and pharynx while the lymphatics are numerous on the anterior two thirds of 
the dorsum and enter the submaxillary, the deep cervical, and into the supra- 
hyvoid nodes. 

The nerves of the tongue are motor and sensory. The hypoglossal, aided 
by the facial through the chorda tympani, supplies the motor fibers, while the 
lingual branch of the trigeminal supplies the anterior two-thirds of the tongue 
with sensation. The glosso-pharyngeal supplies the remainder of the tongue 


with a special sense of taste, as does also the chorda tympani.” ” 


EXAMINATION OF THE TONGUE 

Piersol and his associates in 1907 wrote, ‘‘The upper surface of the tongue 
has for centuries been the object of especial observation in disease. The prac- 
tical value of these observations is not universally conceded, and too much weight 
has been placed upon them; but there can be no doubt that some help in prog- 
nosis and even in diagnosis in digestive derangements, in fevers, and in various 
toxemias may be obtained by inspection of the tongue.’ 

Comroe, stressing the diagnostic importance of the tongue in internal medi- 
cine thirty vears later (1937), wrote, ‘‘Examine the Tongue! Were the tongue 
earefully inspected in every patient reporting to the physician or dentist, im- 
portant diagnostie pointers would frequently be found.’’ Too many clinicians 
merely order, ‘‘Stick out your tongue,’’ and ten seconds later have no idea what 
they have seen. They have looked but have not seen. In the Chinese language, 
there are two words, one meaning ‘‘to look’’ and the other, ‘‘to look see’’; it 
is this ability ‘‘to look see’’ which should be developed by physicians.‘ 

Lain feels ‘‘that a satisfactory examination of the oral cavity consists of 
more than a glance at the protruded tongue or into the mouth without the aid 
of a diagnostic light. The physician must be able to observe and interpret 
certain abnormal findings and to differentiate between those which are obviously 


systemic and those which appear to be due to local causes.’” 


From the School of Dentistry, University of Pennsylvania, 
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Fordyce and MacKee wrote that ‘‘the diagnostic ability for mucous mem- 
brane lesions can be acquired only by constructing a new series of visual im 
pressions based on observation of such lesions alone or combined with a stud) 


of their associated prototypes in the skin.’” 

Hemstead and Hench feel that ‘‘In instances in which the mucosa does 
present definite alterations, the importance of such alterations has been stressed 
by ancient and modern physicians alike. To the bedside physician of the past 
and to the physician of today, the condition of the mouth and tongue, the coats 
of the tongue, its furrows, its dryness, and its color have been of considerable 


significanee.’” 


THE CLEAN TONGUE 


Hirschfeld writes that ‘‘in the average individual, the maintenance of a 


clean tongue depends usually upon its unrestricted use in mastication, a nor- 


mally smooth surface lining, and a normal flow of saliva: accordingly, under 


normal conditions, the tongue is self-cleansing and does not require any special 
efforts at additional cleansing by the individual. The furring of the tongue oc- 
curs when microorganisms and epithelial cells are not brushed off during mas- 
tication and consequently adhere to the filiform papillae. The debris tends to 
collect whenever the mouth has not been used for some time as at night or on 
one side of the tongue when that side of the mouth is not, or cannot, be used 
for mastication. Any interference with the normal secretion of saliva or a 
reduction in its flow or during sleep tends to result in a furring of the tongue; 
this condition is therefore especially accentuated in mouth breathers in the 


early morning owing to additional evaporation of the moisture. 

The use of oxygen-liberating mouthwashes in the treating of Vincent’s 
infection, such as sodium perborate and hydrogen peroxide, for the most part, 
such irritants may result only in a fine, yellowish or dark-brown, furry mat 
on the dorsum of the tongue—but cases of such ‘‘hairy tongue’’ have reported 
in which the hair-like hypertrophied filiform papillae, which constitute the fur- 
like patches, have developed extraordinary length. The ‘‘furred’’ tongue, if 
the etiologic factor is established will disappear when the irritant is removed- 


the removal of the cause.* 

Black hairy tongue according to Kennedy and Howles was described by 
Royer in 1835 as discolorations pigmentaires, and in 1869 Raynaud reported 
several cases of it as a new entity and described the appearance of the tongue 
as ‘‘a field of corn laid lown by the wind.’’ Raynaud felt that it was parasitic 
in origin, while other investigators, Gallois, Richter, and Fereol, felt that the 


presence of spores and mycelium was accidental rather than etiologic. Kennedy 
and Howles, however, feel that although it is generally agreed that the most 
common cause of black hairy tongue is some microorganism, though there is 
still no unanimity of opinion as to what it is, and inelude other possible causes 
such as silver nitrate, chromic acid, syphilis, dyspepsia, tobacco, and irradiation.° 


Hardgrave reported a case of a male, aged 45, who had a so-called black 


tongue which was found to be a yeast infection, the result of drinking home 


brew beer.?° 


THE TONGUE IN VITAMIN DEFICIENCY 


In pellagra, according to Spies and his associates, the burning tongue pre- 
cedes an intense glossitis and stomatitis. The lips become cracked and the 
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tongue fiery red, swollen and smooth except where it is indented by the pres- 
They report that the mucous membranes of the gastrointestinal 


sure of the teeth. 
One case of riboflavin deficiency com- 


and genitourinary tracts are also affected. 
plained that his tongue burned at times as though it had been scalded by hot 


coffee and examination revealed a reddened and swollen tongue which later 


responded to treatment with riboflavin.” 


Fig. 2.—Black “hairy” tongue 


symptoms found in patients with 


Sore tongue was one of the outstanding 
The tongue is usually in- 


vitamin B deficiency which were studied by Elsom. 


volved first, becoming sore sometimes without alteration in appearance, or there 
loss of papillae, unaccompanied by unusual sensation. 


may be redness or 
Changes in the tongue have been noted as early as twenty-one days after be- 


ginning a diet in vitamin B. The commonly reported symptom, sore tongue, 


was relieved following treatment with vitamin B.** 


a 
Fig. 1.—The fissured tongue. 
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Hirschfeld feels that scurvy is occasionally overlooked because ‘‘some of the 
individual outstanding symptoms are diagnosed incorrectly and treated accord- 
ingly, as individual entities rather than as part of a scorbutic syndrome.’’ In 
one of his cases the tongue protruded in the midline, presented a glossy appear- 
ance, but was not smooth and was quite tremulous.** 

Ferreira and Bargen report an interesting case of nontropical sprue asso- 
ciated with tuberculosis of the lymph nodes in which ‘‘the mouth and throat 
were rather inflamed and the tongue showed a marked atrophic glossitis, 
although there were a few prominent red follicles about the tip.’’ Forty days 
after admission to the hospital feeding became almost impossible because of the 
soreness of the mouth and esophagus." 

Glossitis, according to Minot and Castle, is often a suggestive lead in the 
early diagnosis of pernicious anemia, subacute combined spinal cord degenera- 
tion, sprue, pellagra without skin lesions, and other less typical states of nutri- 
tional deficiency characteristically associated with macrocytic anemia. Symp- 
toms such as soreness and burning of the tongue, especially of the top and sides, 
which are sometimes noted only when acid foods or drinks are taken, or visible 
abnormalities in the mouth interpreted by the patient as ‘‘canker sores’’ or 
‘‘rawness,’’ may indicate an opportunity for the beneficial use of liver and 
stomach preparations."® 

According to Lichtivitz, during early stages of pernicious anemia and often 
preceding subjective and objective symptoms there is a burning of the tongue, 
and red spots appear on the top and edges of the tongue, becoming diffuse 
and dark, and there is dryness and cracking, then atrophy of the mucous mem- 
brane develops, which he deseribes as ‘‘the so-called Moeller’s or Hunter’s 
tongue.’ 

The tongue is, according to Schamberg, heavily coated with a grayish- 
white fur at the onset of an attack of scarlatina. Soon the tip and edges assume 
an angry reddish color and a roughened or granular appearance. At this time 
also the fungiform papillae on the dorsal surface of the tongue become swollen 
and prominent and peep through the surface coating. Usually on the fourth 
day or thereabouts lingual desquamation takes place; and the coating is cast 
off, disclosing to view a red, raw looking, often glazed surface, studded with 
enlarged papillae." 

LEUCOPLAKIA OF TONGUE 

Becker states, ‘‘The chief systemic cause of leucoplakia is syphilis. The 
two areas most frequently involved are the tongue surface and the region 
just within the oral commissures. The initial change in the tongue is usually 
indicated by an interstitial glossitis. The papillae disappear wholly or in part, 
and the tongue has a smooth searred appearance. Patches of leucoplakia appear 
on the shiny surface.’’’® 

Monash wrote, ‘‘A type of tongue lesion which is rather frequent in late 
lues is a smooth atrophy of the papillae. Leueoplakia is considered by many 
to be a syphilitic lesion. That syphilis is a factor in its production in a large 
percentage of cases is probably true, but the condition is also found in individ- 
uals who have never been infected.’’*° 
Fordyce and MacKee feel that the factors concerned in the usual types of 


leucoplakia are syphilis plus irritation. The latter is chiefly from excessive 
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smoking, but may be due, in case the lateral border of the tongue is involved, 
to misplaced rough or carious teeth. When the dorsum of the tongue is covered 
with a thick layer of keratotie epithelium, it is not always possible to say, from 


simple observation, whether we have to do with a syphilitic or a nonsyphilitie 


condition. Areas in which the thickened epithelium has exfoliated often show 
a superficial glossitis suggesting a syphilitic origin.*' 


Moeller’s glossitis. 


Fig. 4.—Syphilitic interstitial glossitis 


McCarthy studied 316 cases of leucoplakia in the mouth and came to the 
following conclusions, ‘‘In a high percentage of cases extensive involvement of 
the tongue is definitely related to syphilis, but there is no evidence to indicate 
a relation between the greater number of instances of leucoplakia observed else- 
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where in the oral eavity and syphilitic infection.’’ He further states that the 
tongue is an organ that may receive a heavy dose of spirochetes in the secondary 


stage of syphilis, with resulting endarteritis. Later, because of the interstitial 
sclerosing process in the patient who is inadequately treated or untreated, there 
results a secondary atrophy of the papillae which are terminal epithelial tissue 
complexes of special function. The atrophy is undoubtedly due to the decrease 
in the blood supply resulting from the pre-existing endarteritis. As a result 
of atrophy of the papillae on the dorsum of the tongue, this organ is left 
‘*naked’’ and exposed to irritation from the products of combustion in smokers, 
and other forms of irritation give rise to the protective production of epithelial 
plaques of leucoplakia.?* 

Eichenlaub found syphilis four times more prevalent in the leucoplakia 
group than in the group (seventy eases) as a whole. He felt that in lingual leu- 
coplakia, syphilis is very likely to be the etiologic factor. In this series of 
seventy cases of leucoplakia buccalis, twelve or 17.1 per cent, had syphilis.** 

Woodbourne in discussing the late manifestations of syphilis as found in 
the mouth said, ‘‘In the tongue we see a diffuse syphilitic fibrosis which does not 
uleerate but does produce contractures, causing much ridging and irregular 
characteristics of the tongue surface. This frequently predisposes to the forma- 
tion of leucoplakia patches and later carcinoma. It must be differentiated 
mainly from the scrotal tongue, a congenital anomaly, which is present from 
early life, is soft and pliable, but still has the rough folded appearance.’”** 

Q’Leary writes that syphilitic leucoplakia is always associated with atrophic 
glossitis or the absence of papillae on the tip of the tongue. It is frequently 
found in the commissures of the mouth and on the tongue and cheeks, and is 
somewhat bluish and striated. This is in contrast to the traumatic leucoplakia, 
which is usually somewhat diffuse gray, and not striated. Leucoplakia is of 
particular interest because it frequently is the forerunner of malignant change.® 

Bainbridge reported having seen a case, a male, aged 60, who had a lesion 
on the tongue which had been diagnosed elsewhere as cancer and treated as 
such. The lesion increased in size and the patient was advised that the tongue 
be excised. A Wassermann test by Bainbridge was found to be positive. The 
patient responded to anti-luetic treatment. It so happened that the final diag- 
nosis was that of an epithelioma on a luetice tongue.*® 

Ewing feels that the action of syphilis is indirect and the epithelioma is 
always preceded by a definite and usually prolonged luetie lesion. The pearly 
white thickening must always be regarded with suspicion as furnishing the 
beginning of cancer.*® 

Blair and his associates feel that most cases of cancer of the tongue get 
beyond the possibility of a five-year control for one of several reasons: First, 
the examiner may have failed to recognize a perfectly characteristic lesion or 
he may have wasted too much time in attempting to make a differential diagnosis. 
They report that most cancers of the tongue are the squamous cell type; they 
seldom appear before the age of 30; and the most common location is at or 
behind the junction of the anterior pillar.?’ 

Pfahler feels that cancer of the tongue can be prevented by keeping the 
tongue healthy. He writes that ‘‘Cancer of the tongue may begin on the basis 
of a simple fissure. It has been found that cancer and syphilis are associated 
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in about 20 per cent of the cases of cancer of the tongue. Therefore, the fact 
that one finds a positive Wassermann test does not rule out cancer. It has also 
been found that cancer of the tongue occurs ten times as frequently in men as in 
women. These lesions may begin as a general hardness in some part of the 
tongue and may not begin as a surface ulcer, irritation sore, or white patch. 


The tongue in vitamin B deficiency. 


Fig. 6.—Papilloma on the tongue. 


This suggests a syphilitie basis. If the Wassermann test is positive and the 
lesion does not show improvement within two weeks after antisyphilitie treat- 
ment, then a specimen should be removed. When a diagnosis of cancer is made 
the patient should be thoroughly treated with x-rays and radium. Cancer of 
the tongue develops and spreads more quickly than anywhere else in the mouth. 


This is due to constant movement and the rich supply of blood and lymphaties 


Fig. 5.— 
‘As 
if 
“Ab 
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which permits rapid spread. Therefore, cancer of the tongue is especially 
dangerous.’ 

Papilloma of the tongue, according to Ewing, may occur on any portion 
of the tongue, but the median raphe of the dorsum is a frequent site, and it 
may be congenital in origin. It may be painful and bleed or its presence may 


have given the patient no discomfort whatever. Ulceration, of course, may point 
to a malignant process which can be determined only by microscopic study.”® 
Finney and Finney reported having seen fifteen eases of tuberculosis of 
the tongue and out of this number three had been previously diagnosed as 
carcinoma. They stress the importance of a biopsy study for a differential 


diagnosis.*” 

New and Figi, in their report on actinomycosis, say, ‘‘ Actinomycosis rarely 
occurs in the tongue. It may occur in the location by metastasis or by direct 
in 1892, found only fifteen 
1899, 


extension from involved contiguous structures. Tlick, 
in 569 cases in which the growth originated in the tongue. Ruhrah, in 
collected 1094 cases of actinomycosis from the literature. Krymow, ten years 
later, was able to find only twenty-seven cases in which the tongue was pri- 
marily involved. Von Baraez reported three of this type in a series of fifty-two 
eases of infection in the head and neck. Sehlange reports only one such case 
in a total of sixty general infections.’’ They feel, however, that ‘*‘ undoubtedly 


the tongue is more often involved than these data indicate.’’ Three cases have 
been seen in the Mayo Clinie from October, 1919 to 1922. A study of 437 
tumors of the tongue were studied. Of this number, 300 were malignant, 100 


benign, and thirty-seven inflammatory so that the three cases of actinomycosis 


of the tongue formed 0.7 per cent of the entire number.*? 

In a later report New and Figi report six cases of actinomycosis involving 
the tongue. They feel that this disease may simulate a deep-seated cancer, 
an infected cyst, or chronic cellulitis. One patient had pain and dysphagia 


after injuring his tongue with a tobacco stem, and the disease subsequently 


developed in the region which was traumatized.* 
Figi feels that ‘‘early diagnosis is essential if treatment is to be effective. 


Recent treatment as well as trauma often causes considerable difficulty and de- 
lay in both the eclinieal and the microscopic recognition of these lesions. A 


number of benign conditions must be distinguished from oral carcinoma. Among 


these are the chancre, the gumma, simple chronic inflammatory ulcers, tubercu- 


losis, blastomycosis, and various other infectious processes. At the clinie we 


have encountered a number of cases in which primary actinomycosis of the 


tongue had been mistaken for cancer.’’ 


CONCLUSIONS 
There are certain oral disorders in which the tongue is the site of a lesion 
which is local in character, such as in leucoplakia, papilloma, hairy or black 
tongue, angioma of the tongue, geographic tongue, cancer of the tongue, ete. 
Other such lesions, however, are the oral manifestations of some systemic dis- 
ease, such as the oral findings in lichen planus, tuberculosis, syphilis, erythema 


multiforme, pemphigus, pellagra, actinomycosis, and many others. 
By early recognition of lesions manifested on the tongue, we can expect a 


more favorable therapeutic program and naturally a more favorable prognosis, 
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but it should be borne in mind that the diagnosis of a systemic disease can only 


be 


made after a complete laboratory investigation and physical examination 


have been made. 
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THE INTERRELATION OF DENTISTRY AND SURGERY IN THE 
TREATMENT OF DEFORMITIES OF THE FACE AND JAWS 


V. H. Kazansian, D.M.D.. M.D.. Bostox. Mass. 


INTRODUCTION 


N THIS occasion when we are gathered together for the centenary celebra 

tion of the founding of the first dental school in this country, it is fitting 
that we look back into the history of maxillo-facial surgery of that period—t 
1840. 


Oral surgery at that time was beginning to assume a definite course 


Hullihen was already operating on the jaws and oral eavity, and before him 


eminent surgeons of the late eighteenth and early nineteenth centuries, such as 


Lagenbach, Ferguson, Warren, and others, had started developing harelip and 
cleft palate surgery. The discovery of anesthesia and the development of anti 


septic surgery made it possible to extend the surgical field with a greater degre 


of operative success. Modern maxillo-facial surgery owes a great deal to th 
works of Hullihen, Garretson, Brophy, Fillebrown, Cryer, Marshall, Thomas 
Gilmore, Blair, and others. In this respect, it is significant to note that man) 
of these men had a dental as well as a medical education. If we accept the fact 
that maxillo-facial surgery deals with the treatment of injuries, diseases, and 
deformities as well as with the reestablishment of maximum efficiency in thi 


masticatory apparatus, we are not surprised that medical and dental training 


both become indispensable. 
Advances made in the restorative branch of dentistry gradually permeated 
into and coordinated with surgical technique. Modern methods of immobiliza 


tion of jaw fractures have been wholly developed by surgeons trained in 
dentistry, and it is also true that many dental splints are modifications of ap 


pliances used in prosthesis and orthodontia. 


Surgical prosthesis, the aim of which is the restoration of missing parts ol 


the jaws and associated structures by artificial appliances, as distinct from 


surgery, is based entirely on dental restorative principles. Its importance in th 


correction of nonoperative maxillo-facial defects, as well as facial defects involy 


ing the loss of nose or eye, was recognized and appreciated as early as in th 


time of Ambrose Paré. The pioneers of surgical prosthesis were in their time 


most conspicuous in the dental profession. The present generation has greatly 
benefited by the works of Pierre Fourchard, Delabarre, Kingsley, Claude Martin, 
Suerson, Case, and others of the past generation. Their restorative methods 
were found to be most useful, particularly during the World War. It was then 
that the gradual and inconspicuous development of surgical prosthesis suddenly 
proved to be of great benefit; when thousands of mutilated soldiers needed not 


only surgical repair but also prosthetic appliances to restore destroyed parts ot 


Professor of Clinical Oral Surgery, Harvard University; Visiting Surgeon, Massachusetts 
General Hospital; Surgeon for Plastic Operations, Massachusetts Eye and Ear Infirmary 
Consulting Surgeon, Collis P. Huntington Memorial Hospital. 
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the face, jaws, and teeth. During this period rapid advances were made in the 
designing and construction of new types of dentures to meet the requirements 
of war mutilations. Moreover, it was realized for the first time that the success- 
ful treatment of face and jaw injuries required the intelligent coordination of 
dental and surgical procedures. As a result, the medical profession began to ap- 
preciate more fully the importance of dentistry, especially for those practicing 
reconstructive surgery. 

The influence of dentistry on restorative surgery is not felt in war injuries 
alone. In civilian deformities of the jaws and associated parts, the experience 
gained in the past from the treatment of gunshot wounds becomes very useful. 
This will be clearer as we discuss in detail the following types of deformities as 
conspicuous examples. 

1. Mandibular prognathism. 

Mandibular retrusion—bilateral and unilateral. 
Secondary cleft palate deformities. 
Mandibular and maxillary prosthesis. 


DEFORMITIES OF THE MANDIBLE 


Mandibular Prognathism (Fig. 1) 

The surgical treatment of mandibular prognathism has an interesting his- 
tory. In 1848 Hullihen performed a pioneer operation upon an elongated lower 
jaw with prognathism, but it was not until 1898 that Blair performed the first 
successful operation for this condition, Since then many cases have been re- 
ported both in this country and abroad. 

Mandibular prognathism may be due to hereditary causes, to trauma, or to 
disease. It is usually accentuated by mechanical factors such as pressure of 
the lip muscles and tongue or of the teeth themselves. In support of the in- 
heritance factor as an etiologic cause, we sometimes see this condition prevalent 
in several members of the same family, and it seems to exist more frequently 
in some races than in others. Trauma and disease are responsible fof certain 
tvpes of prognathism and ‘‘open-bite.’’ These deformities develop often in 
children suffering from severe contractures of the neck from old burns. Patients 
with extensive hemangioma involving the lower half of the face and cheek and 
tongue also may show marked prognathism. This may be due either to the 
abnormal blood supply or possibly to the excessive size of the tongue. 

Malunion following fractures of the jaw may lead to destruction of the 
normal occlusion of the teeth and to ‘‘open-bite.’’ Acromegaly is a well-known 
eause for prognathism, but these cases by themselves do not present problems 
for reconstructive surgery. 

In most cases of mandibular prognathism there is a corresponding under- 
development of the maxilla with crowding of the upper teeth which in turn 
emphasizes the protrusion of the lower jaw. The upper and lower teeth often 


have poor contact except at the third molar region. It is possible that the 
abnormal occlusion and plane of the individual teeth gradually displace the 


lower jaw and accentuate the deformity. 
Treatment.—A mild degree of protuberance of the mandible is responsive 
to orthodontic treatment if detected early. However, extensive cases are defi- 


nitely surgical problems. 
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A number of operative procedures have been advanced but only two types 
deserve our attention. One method, first employed by Blair, consists of remov- 
ing a section of bone from each side of the body of the mandible; the anterior 
segment is then set back into the new position and immobilized. The second 
method, advanced by Babeock in 1910, was to eut through the rami above the 
level of the mandibular canals and to push the mandible back to a desirable posi- 


tion, where it is immobilized. (Fig. 2.) 


Fig. 1.—Preoperative photographs of patient (Case 1) showing pronounced mandibulat 
prognathism. 


In the last ten years, I have operated on twenty patients with mandibular 


prognathism. In reviewing these, many interesting points were brought out, 
which showed the advantages and the drawbacks of the two operat ive procedures. 
In thirteen of them the operation was performed through the body of the 
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mandible; in seven cases it was performed through the ramus, and in one ease 
the sectioning was done through the anterior alveolar processes, as in the 
Hullihen operation. 

Average Age.—lt is interesting to note that all but one of the patients were 
young adults ranging in age from fourteen to twenty-six years and this may 
account for the rather gratifying results obtained. 

Period of Hospitalization—The length of hospitalization in ascending 
ramus cases averaged 10.4 days. In the horizontal ramus cases the hospitaliza- 
tion period was 14.3 days, and the average hospitalization period of all cases 
was 13.6 days. 

The period of total immobilization of the jaws varied from forty-six to 
ninety-four days, just as in severe jaw fracture cases, the average being sixty 


days. 


y 


the approximate location of the cuts to be made through the 


Diagram showing 
is pushed backward the cut surfaces of the fragments do 


ramus. Note that when the mandible 
not slide back, but invariably overlap. 

Fig. 3 Diagram of study models showing the distance between the two vertical lines as 
the amount of bone to be removed when the sectioning is carried out through the body of the 


mandible. 


Anesthesia. W henever possible, it is considered preferable to operate under 
local anesthesia, which is very satisfactory in these eases. Not all patients, how- 
ever, are suitable for local infiltration, and in the present series, seven cases 
were operated on under local and thirteen under general anesthesia. 

In these eases the preoperative measures consist of the following: (1) Prepara- 
tion of study models of the upper and lower teeth, in order to determine the 
suitable location for the removal of sections, and also to determine the width of 
the bone necessary to resect. (Fig. 3.) (The extent of resection required 


usually differs greatly on each side of the jaw 2) Splints for immediate post- 
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operative use constructed and cemented over the teeth. These splints were 
designed to be adjustable since it is difficult to obtain absolutely accurate resec- 
tions of bone. 

Examination of the occlusion of the teeth often brings out puzzling prob- 
lems. When models of the upper and lower teeth are brought together into a 
position that one would like to acquire postoperatively, one frequently finds that 
they do not fit in an harmonious occlusion. Under such circumstances, the ideal 
procedure would then be to regulate one or both of the dental arches, in- 
dependently, until the models of the teeth fit each other in what will be satis 
factory postoperative position. This, however, may not always be a practicabl 


procedure. 


Analysis of Thirteen Cases Operated on Through the Body of the Mandibli 


Complications.—Two cases developed nonunion and were subsequently sub- 
jected to bone grafting. The first case was that of a middle-aged woman with 
pronounced prognathism plus asymmetry of the mandible. She was partly 
edentulous, the lower posterior teeth being missing and a special type of splint 
had to be made for her. This splint proved to be inadequate and as a result the 
proximal opposition of the segments was poor. In all probability if direct 
wiring of the bones had been resorted to, subsequent bone grafting would have 
been unnecessary. 

The other case of nonunion was in a young lady who had been under my 
care for extensive hemangioma of the lower part of the tongue, face, and neck, 
and who in addition also had pronounced prognathism of the lower jaw. In this 
‘ase aS a precautionary measure against uncontrollable hemorrhage only on 
side was operated on the first time, and this side healed satisfactorily. Late 
the other side was done and again because of inadequate fixation of the frag 
ments, nonunion developed. 

From these two cases one can readily see the importance of preparing posi- 
tive methods for immobilization of the segments of the mandible—a fact that 
eannot be over-emphasized. 

Final Results—In all of these cases the operation caused a marked im- 
provement in the facial contour and also a distinet functional improvement. The 
degree of improvement depended upon whether or not it was possible to bring 
the upper and lower teeth into good approximation. In the case of overerowd- 
ing of the upper teeth and underdevelopment of the maxillary arch, ideal oe- 
clusion of the teeth could not always be obtained, but the resulting artieular 
position made the case more suitable for future orthodontic treatment. In this 
last type of case the ideal procedure would be the treatment and expansion 
of the maxillary arch to permit an immediate harmonious contact of the upper 
and lower teeth at the operation. 


Analysis of Seven Cases Operated Upon by Sectioning of the Ramus 
of the Mandible 


In general there are two types of operative approach for sectioning the 
‘amus: (1) the closed method and (2) the open method. 

The closed method of operating for prognathism through the ascending 
ramus consists of passing a Gigli saw with a directing instrument along the 
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inner surface of the ramus above the lingula through two small openings, one in 
front of the ear and the other below the zygoma, and cutting the bone with the 
saw. 

In the open method the approach is through an incision about 1% inches 
long at the posterior border of the angle of the mandible. The anterior surface 
of the ascending ramus is exposed, and cutting is performed by a surgical burr 
under direct vision. My preference is for the second method as a safer pro- 
eedure. The external scar is invariably inconspicuous. 


Operative complications consisted of troublesome bleeding in one ease, which 


was controlled by packing the cavity for a few minutes. In all the cases the 
operative field healed by first intention. In one case an abscess developed ten 
days postoperatively but drained and subsided rapidly. 

The follow up in these cases must be very close, because there seems to 
be some tendency to develop an ‘‘open-bite’’ anteriorly, and this must be 
guarded against. In one failure in this group, it was necessary to cut through 
the mandible on both sides of the body and to reset it in order to correct the 
‘*open-bite.”’ 

In two other patients in this group slight degrees of ‘‘open-bite’’ developed 
which were corrected by orthodontic means. 

The relative merits of these two types of operative procedure may be sum- 
marized as follows: 

The choice of the type of operation depends first on the type of deformity; 
second, on the condition of the lower teeth; third, on the relative positions of 
the dental arches; and finally on the facilities for postoperative immobilization 
of the mandible. My experience with twenty cases leads me to make the follow- 
ine observations; cross-sectioning of the ramus is a simpler operative procedure 
than the approach through the body of the jaw. Similarly, healing processes 
seem to be more uneventful when the oral cavity is not penetrated. 

One serious drawback which has become evident following the operation 
through the ascending ramus is the occasional development of ‘‘open-bite.’’ The 
cause of this phenomenon lies in the upward over-riding of the lower fragment 
of the ascending ramus when once the ramus has been sectioned, The upward 
pull of the internal pterygoid plus the masseter becomes a relatively unapposed 
foree. Therefore, in cases with unfavorable means of immobilization, and with 
underdevelopment of the maxilla, making efficient interlocking of the upper and 
lower teeth impossible, operation through the body of the mandible is to be 
preferred. 

IT. Retrusion of the Mandible (Fig. 4) 

Retrusion of the mandible should not be confused with nonsurgical cases 
of infra-oeelusion which are commonly classified by orthodontists under Class IT. 
Patients subject to surgical treatment have markedly retracted mandibles in 
relation to the upper jaw. The retrusion occurs because of the arrested develop- 
ment of one or both halves of the mandible. With the cessation of growth from 
disease or trauma, there is a definite shortening of the affected side as compared 
with the normal side. As a result there is a gradual and constant change in the 
position of the teeth and externally in the contour of the lower part of the face. 
The chin and the symphysis are poorly developed and are markedly retracted 


16 ". H. Kazanjian 


and deviated to the affected side of the mandible. The deformity varies directly 
with the age of onset of the original etiological disease or injury. However, if 
the arrested development is bilateral, the jaw is symmetrically retracted with the 
chin remaining in the median line. The facial deformity in these cases is differ- 


ent but just as conspicuous. 

Treatment.—Obviously such deformities cannot be corrected by orthodontic 
means alone, as the irregularities of the teeth are incidental to the actual lack of 
growth in the body of the mandible. The main object of treatment should be 
to advance the mandible forward by surgical means. Once that is accomplished 
secondary minor deformities are corrected by (1) regulating the malposed teeth; 
(2) prosthetic restorations if necessary; and (3) transplanting bone or earti- 
lage along the median or lateral surfaces of the mandible to provide more 


normal facial contours. 


Fig. 4.—Photographs and models (Case 4) showing extreme retrusion of the mandible, previous 
to orthodontic and operative treatment. 

Surgical Treatment for Retrusion of Mandible——Since 1930 seventeen pa- 
tients with retrusion of the mandible have been operated on. Certain points of 
statistical interest follow: 

The patients were young, and constituted good surgical risks—the average 
age being 18.8 years. The youngest patient was 12 years old; and the oldest 36 


years of age. 
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The etiology was rarely obscure. In seven cases ankylosis of the jaw had 
been present, which itself was caused by disease or injury of the mandible in 
childhood or infaney. 

In six cases infection of the mandible had occurred in early childhood or 
infancy. In three others a fall, a birth injury and rheumatie fever were given 
as the history. In one case, fracture of the neck of the condyle following an 
automobile injury led to the retrusion of the mandible. 

In five cases a single L-shaped or diagonal cut was made in the body of the 
mandible. The long leg of the ‘‘L,’’ of course, should lie lengthwise, but may 
extend either forward or backward, depending on how the deformity can be 
best corrected in the preliminary plaster study models. In four eases bilateral 
elongation was carried out with L-shaped cuts. In five cases a simple diagonal 
cut was made through the short side of the mandible, which was lengthened by 
the two sections being slid apart, and yet kept in contact with each other at some 


point along the cut. (Fig. 5.) 


L-shaped or diagonal cuts through the mandible for the 
sound tooth on the posterior fragment 
If the posterior fragment 


Fig. 5.—Diagrams showing the 
elongation of the short side of mandible. If there is a 
as in “R’'’—the sectioning is extended toward the angle of the jaw 
has no teeth, as in “L’’—the sectioning is extended toward the symphysis. 

In one case of retrusion a simple plastic procedure to free up contracted 
sear tissue with bone grafting at a later date corrected the deformity caused 
by an un-united fracture. 

The remaining cosmetic deformity in five cases was corrected by placing a 
bone graft (cartilage was used in one additional case) anterior to the chin, thus 
building it forward. These transplants were at times double and were shaped 
to provide sufficient contours to chin and jaws. 

The length of hospitalization averaged only twelve days, ranging from seven 
to eighteen days. 


Actual wiring together of the jaws lasted usually about two months. Other 


splints and more simple interdental appliances were sometimes necessary for 


longer periods. 
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Serious complications were absent. In one ease a local infection occurred 


which subsided with the removal of a tooth root in the section line. 

The end results were uniformly good, both as to function and appearance. 

Post-Operative Care.—Continual observation of these cases is essential. At 
times day to day adjustments of splints and changes in traction are necessary. 
The traction varies from elastic bands to appliances over the face from which 
traction is exerted on the chin. The problem is not only the maintenance of 
immobilization but that of maintaining immobilization in correct occlusion and 
position of the healing parts. 

Remarks.—While the above reported cases did not show any postoperative 
complications, I would like to cite one case not included in this group because 
it belongs to another class of deformity. This patient, a girl of 14 years, had a 
congenital absence of the right ramus of the mandible with definite retraction of 
the mandible. Operative treatment in her ease consisted of transplantation of 
one section of bone in front of the chin, and a still larger piece along the anterior 
surface of the mandible. A few hours after the operation the patient developed 
a very virulent type of hemolytic streptococcus infection. She made a rather 
stormy and lengthy convalescence with eventual loss of the transplant on the 
chin as well as the anterior edge only of the graft on the side of the mandible 


ITT. Cleft Palate and Harelip Patients 

The treatment of cleft palate eases has undergone a tremendous change 
within the last fifty years, and this change has become more marked in the last 
ten to fifteen years. When the writer was a student at the Harvard Dental 
School, children were sent to the clinie for the construction of artificial palate 
in preference to operative treatment. At the present time almost every child is 
subjected to operative treatment, owing to the advances made in cleft palate 
surgery. However, new problems have developed which were nonexistent or else 
totally neglected before the universal use of surgery. These problems arise in 
the secondary deformities of cleft palate patients, and necessitate the use of the 
combined facilities of orthodontia and prosthesis to get the best results from 3 
functional and cosmetic point of view. 

Some of the secondary deformities in cleft palate patients are amenable only 
to surgery, such as distortions of the nose and septum, sears and irregularities 
of the lip margin, shortness of the palate, and so forth. Other defects requir 
dental treatment, or a combination of dentistry and surgery. The most im. 
portant deformities in this latter group are: 

1. Underdevelopment and retrusion of the maxillary bones. 


2. Irregularities of the teeth. 

These two factors are closely interrelated and in turn affect the entire con- 
tour of the face. Even if the retrusion of the maxilla and dental irregularities 
are slight there is often a marked and unfortunate change in the contours of 
both the upper and lower lip: the upper becoming tense and retracted, and 
the lower lip becoming overdeveloped in order to compensate for the deficiency 
of the upper lip. Marked retrusion of the upper jaw not only accentuates the 
deformity but it also affects the general contour of the nose and upper part of 
the face. 
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Treatment of Secondary Deformatie 8. Underdevelopment of the maxilla 
and irregularities of the teeth often become apparent soon after the eruption 


of temporary teeth, and may’ grow progressively worse as the child gets 


Postoperative photographs of patient (Case 1). 


Formerly no attempt was made to correct such deformities in their early 


older. 
stage. I am convinced that if every cleft palate child had the benefit of early 
orthodontic treatment many of the late deformities could be eliminated, or at 


a 
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least minimized. Unfortunately such is not the case, although various cleft 
palate centers have realized the importance of this procedure and have intro- 
duced orthodontic clinics. These are as yet far too inadequate in coping with thi 
Moreover, special training is necessary even in the field of 


pressing demand. 
orthodontia as the irregularities encountered in cleft palate patients’ teeth show 
peculiarities that are unlike those in other cases. Furthermore, 
plan of regulating the teeth should be in harmonary with the plans of the 


the general 


future surgical treatment of the lips, nose, and palate. 


Fig. 7.—Preoperative photographs of patient (Case 2). 


In our Clinic the procedure, in such cases, is to make a careful inspection 
of the teeth and jaws. Usually the further plan is as follows: (1) Instruct the 
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patient to go to his dentist and have all the decayed teeth repaired or removed. 
(2) In favorable cases, refer the patient to an orthodontist for regulation of the 


teeth. If the patient is young, regulating of the teeth, especially the posterior 


ones. is most desirable. 


Postoperative photographs of patient (C: 


Most adult patients are not suitable or have not the facilities for orthodontic 
treatment. In such cases the anterior teeth, if they are present, are badly dis- 
torted and cannot possibly give normal support to the lip even if they are 
regulated. When such conditions exist these teeth may be extracted or used 
as a support for a special type of denture which will give a better and more 
natural support to the upper lip. If the lip is bound down by scars along the 
buecoalveolar fold and cannot accommodate such a bulky denture the following 
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surgical procedures are carried out to make room for it and to improve the out- 
line of the lip: 

(1) Skin is grafted under the upper lip after freeing all adhesions along 
the buceal groove, and using the previously constructed denture as a carrier of 
the graft. 

(2) The median section of the usually overdeveloped lower lip is transferred 
to the upper in a two stage operation (Abbe operation) (Fig. 17.) In extreme 
cases when the upper lip is very tense the two methods, that is, skin grafting as 
well as the Abbe type of operation, may be necessary. 


\ 


Fig. 9.—Preoperative photographs of patient (Case 3) showing retrusion of the mandible and 
shortening of the right side. 


The importance of various prosthetic appliances in connection with the 
reconstruction of the jaws cannot be overemphasized. The role of prostheses 
in connection with cleft palate surgery and as preoperative measure in the 
surgical reconstruction of mandibular deformities has been discussed in this 
paper. Mechanical appliances, used as substitutes for bony structures, have a 
wide range of application but the subject is too broad to be adequately covered in 
this paper. However, I will present a few illustrative cases, which will bring 
out certain points of interest. 


Case 1.—R. H. was a male, aged 26 years. At the age of fourteen years, this 
patient noticed that his lower jaw was becoming prominent. The condition 
gradually progressed until the present stage was reached. When first seen the 


patient’s lower teeth were one-half inch in front of the upper teeth (Fig. 1). 
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On June 15, 1939, under local anesthesia, surgery was carried out, through 


the ascending ramus on each side, as described in the text (Fig. 2 The patient 


was discharged from the hospital on June 22, 1939, and some of the wires were 


Postoperative photographs of patient (Case 3 
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removed from the teeth on Aug. 10, 1939. Three weeks later the remaining 
dental splints were removed. When the patient was seen on Sept. 14, 1939, the 
occlusion of the teeth and the facial appearance showed a marked improvement, 
and the patient was now able to masticate his food comfortably (Fig. 6). 


CasE 2.—S. C. was a female, aged 27 years. This patient was first seen Nov. 


21. 1935. She had pronounced prognathism and open-bite with displacement of 


the lower incisors to the right, past the median line. The patient gave a history 
that her father and great aunt had similar jaw conditions. She was referred to 
the Harvard Dental School on April 15, 1937, for construction of dental splints, 


Fig. 11.—Preoperative photographs of patient (Case 4) at the age of 14 years. Comparison 
of the models with Fig. 4 shows the marked improvement in the occlusion of the teeth but no 
change in the general contour of the face. 


and was to return to the clinic for surgical correction of the mandibular de- 
formity (Fig. 7). 

On April 27, 1937, the patient was operated on under local anesthesia. 
Mucous membrane flaps were reflected back along the lateral margins of the 
mandible on both sides. On the left side a 34-inch section of the mandible was 
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completely transected and removed. The cut ends were then joined by a pre- 
viously prepared splint. The mucous membrane flaps were then sutured and 
through drainage established. A similar procedure was carried out on the right 
side except that a smaller section of bone was removed. The proper occlusion 
of the mandible was established and the upper and lower teeth firmly wired 
together. 

The patient made an uneventful recovery and the intermaxillary wires were 
removed May 13, 1937. When this patient was last seen the facial contour was 


very satisfactory (Fig. 8). 


Fig. 12.—Diagram of “over the face’’ appliance used to exert traction on the symphysis. 
It is particularly useful in bilateral sectioning of the body of the mandible. 


Fig. 13.—Photograph of patient (Case 4) following operation for elongation of the jaw. 
The occlusion of the teeth has been disturbed, and this was later corrected by orthodontic 
procedure. (See following figure.) 


Case 3.—H.S. was a male, aged 6 years (Fig. 9). This patient had a his 
tory of a fall at the age of three years, followed by an abscess of the jaw. He 
gradually developed ankylosis until he could not open the mouth over 2 em. and 
the external deformity was beginning to be apparent. Arthroplasty was per- 
formed on July 14, 1934, under ether anesthesia. The patient was kept under 
observation and when he reached the age of thirteen years the external deformity 
was quite conspicuous, the right side of the mandible being almost 2 em. shorter 
than the left side. Preoperative splints were constructed, and on July 21, 1939, 
the patient was operated on under ether anesthesia. 

The lower right second bicuspid was removed and an L-shaped cut was made 
in the mandible. A jackscrew fixed on a band held the fragments apart. In ad- 
dition to elongating the right side of the mandible a piece of tibial bone, 1 inch 
long and 14 inch wide, was placed over the chin to give it more prominence. 
This was carried out through a skin incision under the jaw line. 
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The splints were removed Oct. 24, 1939, at which time consolidation of the 


jaw had taken place. When the patient was seen three months later for a 


checkup, the contour of the face was very satisfactory (Fig. 10). 
I first saw this patient Noy. 18, 
her 


Case 4.—I. L. was a female, aged 5 years. 
1927. Her parents gave a history of a severe infection that broke out on 


face, hands and thighs, eight days after birth (Cesarean). As she grew older 


Fig. 14.—Postoperative photographs of patient (Case 4). 
the jaw showed a progressive deformity. At the age of eleven years the patient 
was put under the care of Dr. Fred Blumenthal and photographs and models of 
the teeth, taken at that time, 1933, (Fig. 4) show marked deformity and 


retrusion of the chin and irregularity of the teeth. When the patient was seen 
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three years later there was a marked improvement in the oeclusion of the teeth, 
as seen in Fig. 11, but the deformity of the face had not improved, It was, 
therefore, decided that the patient be submitted to surgical procedure for cor- 
rection of the deformity of the jaw. Splints were constructed as preoperative 
measures. 

On Sept. 7, 1937, operation was carried out under ether anesthesia. An 
L-shaped cut was made through the mandible, the short vertical arm in the 
molar region and the long horizontal leg of the ‘‘L’’ running slightly downward 
until it passed through the inferior border of the mandible. A drill hole was 
made near the symphysis and a wire suture passed through this and brought 
out to the surface of the chin. Previously prepared dental splints were attached 


to the teeth on either side of the section and a rigid bar was fixed which spread 


Photographs of patient (Case 5) at the age of 9 years, previous to operative and 
orthodontic treatment. 


the mandibular fragments apart to the desired extent and fixed them in position. 


Two or three days postoperatively an ‘‘over the face’’ appliance was constructed 


and applied to exert traction on the chin (Fig. 12). 


On Sept. 28, 1937, the symphysis wire was removed and on Dee, 20, 1937, 


the dental splints were removed, at which time complete consolidation of the jaw 


had taken place. 
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On July 21, 1938, the patient was again operated on, under ether 

Two pieces of tibial bone were removed, and one placed directly over 
: 

protuberance, and the other along the left side of the jaw. This 


prominence to the chin and a more normal outline to the contour 


side of the face. 


anesthesia. 
the mental 


gave more 


of the left 


Remarks.—In the operation, in this case, it was necessary to disturb the 
occlusion of the existing teeth in order to bring the chin to the median line 


Fig. 16.—Photograph of patient (Case 5) following orthodontic treatment, 
operative treatment. 


but 


previous 
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(Fig. 13). However, the occlusion was disturbed having in mind the future pos- 
sibilities of orthodontic treatment. Soon after the patient was discharged from 
my eare, she returned to Dr. Blumenthal, who carried out the necessary post- 
operative orthodontic treatment (Fig. 14). 


CASE 5.—G. C. was a male, 5 years of age. This patient was first seen Sept. 
28, 1925. He had a congenital harelip and cleft palate and several operations 
had been performed in infancy. Examination of the mouth showed the palate 
to be long and mobile. There were two small perforations at the anterior part 
of the hard palate, and his speech was defective. The teeth were quite irregular 
and the upper arch was markedly retracted (Fig. 15). It was decided that the 
perforations of the palate should be closed, surgically and that the patient be 
submitted to orthodontic treatment. 

On Aug. 11, 1927, the patient was operated on under ether anesthesia, and 
the perforations of the palate were closed. This procedure resulted in an im- 


mediate ‘improvement of his speech. 


B C 


Fig. 17.—Diagrams showing the method of transposing the medium section of the lower lip to 
the upper. 


In 1929 orthodontic treatment was begun by Dr. Blumenthal, and I did not 
see the patient again until March 22, 1939. Examination on this date showed 
that there had been marked improvement from orthodontic treatment (Fig. 16). 
The upper jaw had developed considerably and the general outline of the lips 
was good, except that the upper lip was rather tense and the lower lip was over- 
developed. The patient had marked deviation of the septum blocking the left 
nares entirely, plus considerable distortion of the nostrils and the lower part of 
the nose. It was therefore considered advisable to operate on the lip and also 
correct the nasal deformity. 

On April 22, 1939, the first stage of Abbe operation was performed under 
local anesthesia (Fig. 17). On May 6, 1939, the second stage of lip operation 
was performed, which transferred the lip tissue from the lax lower lip to the 
tense upper lip. This operation resulted in a marked improvement of the con- 
tour of the upper and lower lips. 
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On July 22, 1939, under local anesthesia the patient was operated on for 
correction of the nasal deformity and submucous resection was also carried out 
in the usual manner. The final result was quite satisfactory (Fig. 18) 


Fig. 18.—Postoperative photographs of patient (Case 5). 


This case illustrates in a convincing manner the benefit that may be derived 
from early and effective orthodontic treatment. In comparing the models of the 
teeth and photographs taken at the time regulating was started, and the final 
occlusion of the teeth ten years later, previous to surgical procedure, one cannot 
help being impressed with the satisfactory result. 

The author is greatly indebted to Dr. Fred R. Blumenthal who generously made availabl 


for this report, many of his own case records and photographs, and also for his cooperation in 
carrying out the orthodontic treatment. 


‘ 
| 
> 


AVERTIN IN ORAL SURGERY 
FRANK WILLIAM Marvin, A.B., M.D., Boston, MAss. 


FORMER lack of concern with the administration of anesthetics has 

given place to an aroused interest in their present use. Ten years ago 
we introduced avertin in Boston. During this time it has been used successfully 
in thousands of cases, without a fatality. Avertin is a boon to the excitable and 
apprehensive patient, especially to children, whose fear of being anesthetized 
is practically obliterated. This feature is appreciated by the majority of the 
patients who go quietly to sleep in their beds. 

Avertin has a wide therapeutic margin of safety, and as such, it may be 
administered easily, with no discomfort to the patient, thus avoiding a great deal 
of mental suffering. Its selection and administration should be entrusted en- 
tirely to a well-trained medical anesthetist, who should assume full responsibility 
for its action on the patient. By its use, it may be assured that the induction 
of anesthesia can always be made pleasing. In this respect, avertin is the best 
of all. After its administration, the patient enjoys the ‘‘going under,’’ and 
requires fewer supplemental drugs, and his awakening is accompanied by much 
less nausea and vomiting. 

Its continued use by the leading clinics and hospitals of the world has 
placed this drug unquestionably, when properly used, among the foremost drugs 
used in anesthesia today. Overenthusiasm, tempered by periods of criticism 
and censure, has enlisted marked support for its continued use. Avertin 
should be used only as a basal anesthetic, and not in combination with other 
drugs whose synergistic action might produce serious complications. Every 
detail of technique should be executed accurately. Carelessness will be penalized 
by morbidity and mortality. After its instillation, the patient should be 
watehed carefully and constantly. With a well-trained personnel and resuscita- 
tive appliances instantly available, no tragedy should ever oceur. 

Avertin, or tribromethylaleohol, was first produced by Willstaetter and 
Duisberg in 1926 from the yeast fermentation of bromal. Chemically, it is 
tribromethanol, a white, crystalline substance, which readily sublimes and is 
soluble in water at 104° F. (40° C.) up to 3.5 per cent. It is supplied com- 
mercially in a concentrated solution with amylene hydrate, 1 ¢.c. of which con- 
tains 1 Gm. of the drug (avertin), and 0.5 Gm. of amylene hydrate. The 
solution should be kept tightly stoppered, should not be exposed to an open 
flame, and should be protected against air and light. 

When the decision is made by the medical anesthetist and the oral sur- 
geon to use this drug for the contemplated surgical procedure, great care should 
be used in the preparation of the solution to be instilled, and also in the use of 
the narcotic medication before the administration of avertin fluid. After years 
of experience, we usually employ either morphine, \% 


rrain, or pantopon, 
3 
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grain, together with atropine, 499 grain. This dosage depends upon the size, 
age, and general condition of the patient, and is given hypodermically one hour 
before the avertin fluid. The preparation is simple, but must be carried out 
meticulously. Always use a freshly prepared solution. It is particularly im- 
portant to avoid heating the solution above 104° F., when hydrobromie acid and 
dibromacetaldehyde are formed, the latter having a marked irritating action 
upon the rectal mucosa. However, avertin does not decompose until a much 
higher temperature has been reached. 

The dosage of this drug varies with each individual case. The decision 
as to the amount used seems to rest upon a solid basis of knowledge and experi- 
ence, gained by a widespread clinical use of this drug for the past ten years. 
For debilitated, cachectic or dehydrated, and obese persons, the dosage should be 
less than the average, whereas in the robust person and in children, it may be 
increased safely. As mentioned above, experience is a great factor. The rectal 
injection is usually given in the patient’s room, which results in a most pleasant 
experience with a peaceful induction. 

Oral surgery offers a great field for the use of avertin, and it is the purpose 
of this paper to mention the various types of operative procedures in which we 
have employed this drug successfully. Hospitalization is essential in all cases 
where it is used. Many patients with the following conditions have been 
anesthetized by us during the past ten years without a single fatality. These 
include cases of exodontia, abscesses, cyst formations, repair work, alveolectomy, 
and ridge extension work, together with the removal of difficult unerupted teeth 
and removal and excision of cysts and tumors. Traumatic injuries, fractures 
(simple and compound), and gunshot wounds have composed an appreciable 
number in the series. Other cases have consisted of osteotomies, arthroplasties, 
cleft palate, and plastic work. 

Consultation with the patient at the hospital is essential the afternoon 
before the operation. During this examination a true evaluation of the patient 
should be made carefully. A detailed explanation should be given him, or to 
the one responsible, as to the procedure that is to take place in the morning. 
This also entails a careful history as to any former anesthetic experiences, good 
or bad, weighing of the patient, a careful checkup on the circulatory and 
respiratory systems, and urinalysis. The patient should be assured of a good 
night’s sleep, which can be accomplished by ordering a sedative. The choice 
of sedative may be one to which the patient is accustomed, or one of the com- 
monly used barbiturates may be given. In the evening an enema should be 
given, followed by the sedative selected. No breakfast and no enema should be 
ordered for the morning of operation. One hour before the instillation of the 
avertin enema, we usually give the hypodermic injection containing either the 
morphine or pantopon together with the atropine, which we mentioned above. 
Vigilance on the part of the person administering the rectal enema is essential 
throughout the operation and postoperative period until the patient is fully 
conscious and able to recognize his surroundings. Never administer any more 
sedatives until the patient is able to converse with the attending nurse, and 


then only on the order of the oral surgeon in charge of the case. 
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After the patient has been given the avertin, which requires from five to 
ten minutes for its instillation, there is first noticed a separation of the lips, with 
drooping of the lower jaw, accompanied by marked relaxation of these muscles 
as well as those of the tongue and of the extremities. The tongue frequently falls 
back in the throat; hence this must be watched carefully. Correction of this by 
the insertion of an adequate airway at once removes any obstruction to the 
breathing, which is generally quiet and regular. At first, it is well to keep the 
patient’s head low and on its side, thus avoiding respiratory difficulty and 
eyanosis. Examination of the skin and face does not generally show any 
cyanosis, but if there is such, immediately search for the cause and correct it. 
Marked respiratory depression calls for immediate stimulation by the proper 
use of carbon dioxide 25 per cent and oxygen 75 per cent, to be supplemented, 
if necessary, by an intravenous injection of coramine (2 to 5 ¢.c.). An immediate 
change results. In regard to the eyes, first the conjunctival reflex and later the 
corneal reflex are abolished, with the eyeballs fixed. The pupils react to light, 
but appear much contracted, especially if a hypnotic has been given. There is 
no nausea or excitement, and the induction is unattended by salivation, In 
other words, the induction is peaceful and easily accomplished. 

Accurate and careful records on the anesthesia chart will show a slight ini- 
tial drop in blood pressure of about 10 to 20 mm. However, this drop usually 
returns to normal limits within a short time. There is no appreciable change 
in the pulse, either in rate or character, and apparently the heart is not in- 
fluenced in any way. Moving the patient onto the stretcher and thence to the 
operating table or dental chair requires careful handling of the extremities and 
the head because of their marked relaxation. This deep sleep and marked relax- 
ation lasts usually from thirty to forty minutes, depending, of course, upon 
the size of the dose, and how quickly it has been absorbed in the circulation. 

It must be understood thoroughly that avertin is a basal anesthetic and, 
as such, may have to be supplemented. This may be accomplished by using 
one of the three following techniques. Inhalation by intranasal, intraoral, 
intrapharyngeal, or intratracheal routes is commonly employed. Local in- 
filtration with procaine, if skillfully done, is often ideal. Then again, the 
careful use of intravenous anesthesia will produce the desired effect. When 
the cautery is to be used, local infiltration and intravenous methods warrant 
their use. The majority of our cases are placed in the dorsal position, but we 
have operated frequently with the patient in the semi-reclining position, in the 
dental chair. We believe that patients do better in the dorsal position with the 
head low, as the circulation seems less disturbed and there is less chance for 
blood and foreign material to enter the respiratory tract. However, properly 
placed oral packs around an adequate airway will tend to prevent any embarrass- 
ment. Members of an operating team (medical anesthetist and oral surgeon) 
who have worked up a technique together will no doubt fare better and accom- 
plish their work more easily, to the best interest of the patient. Continuous 
intravenous saline instituted before the operation begins will often prevent 
shock, which occasionally is encountered in the large and difficult operations. 
This technique allows us better control of the patient and is a safe and sound 
prophylactic procedure. 
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The operation completed, the following postoperative effects often are 
noted. The patient leaves the table dry, pink, and warm. The wet, clammy, 
pallid skin frequently noted after a long ether, spinal, or even local anesthesia 
is entirely absent. There is no nausea or vomiting (provided no inhalation 
anesthesia has been added), which, next to induction, is one of the outstanding 
features of avertin. The patient may sleep for several hours, although he often 
returns to consciousness as from a natural sleep, shortly after returning to his 
bed. There is practically no postoperative excitement. The absence of dis- 
tressing postoperative vomiting cannot be emphasized too much. We never have 
seen any intestinal or rectal irritation from the use of avertin. It is also prob- 
ably true that there is a lower incidence of postoperative pneumonia with 
anesthesia by avertin than with inhalation ether. 

Fatalities noted in the literature were due to the fact that this drug was 
used by men inexperienced in its use, who administered too large doses, or who 
used it in those cases in which undoubtedly it was contraindicated. Ever since 
avertin was introduced, it has been feared by some because of a deleterious effect 
on the liver. Clinical experience has been sufficient to show that these fears are 
groundless. Adverse criticism exploited against the use of avertin is entirely 
unwarranted, because in those cases cited as the basis of the criticism, the 
patients would never have received the drug had a careful examination and 
evaluation been made before administering it. When one considers the fact 
that over one million patients have been given avertin, without a death during 
the past ten years, and that we have done a large series of oral surgery cases, we 
do not hesitate in the least to recommend it highly in these operative procedures, 
provided it is administered by a well-trained medical anesthetist. Avertin should 
never be used in patients with definite liver damage, serious diseases of the 
kidney, grave cachexia, acidosis, severe blood diseases, or advanced pulmonary 
tuberculosis. 

In conclusion, let us state that the value of tribromethylalcohol as a basal 
anesthetic is not yet fully realized by the medical, surgical, and dental pro- 
fessions. It has been the purpose of this paper to set forth the clinical observa- 
tions as we have found them in our operative field of oral surgery. It is 
physiologically harmless as well as pleasant for the patient. Furthermore, it 
renders ideal operative conditions under which the oral surgeon may work. 


We recommend highly its use. 
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A NOTE ON THE HISTOPATHOLOGY OF LEUCOPLAKIA OF 
THE PALATE 


LESTER R. Cann, D.D.S..* New York, N. Y. 


EUCOPLAKIA of the palate is not an uncommon condition. When it in- 
L volves that portion which embraces the junction of the hard and soft palates, 
red punctate spots are often found dotting the surface. If the mischief is in 
an exaggerated form, it takes on the dignity of a distinct clinical entity. 

Fig. 1 is a reproduction of a water-colored drawing showing this condition. 
One can notice a number of raised miliary structures with red centers arising 
from a leucokeratotie background. 


Fig. 1 \ reproduction of a water-colored drawing of the condition. Note the elevations with the 
darkened centers. 

The patient of whom this drawing was made was a man about 40 years 
of age. The lesion was discovered by his dentist on routine examination; the 
patient was unaware of its existence. 

A search of the literature revealed very little information concerning the 
possible explanation or cause of this condition. I found it described only twice. 
Once by Fordyce and McKee! who ascribed the lesion to multiple adenomas, and 
the other notice was found in Thoma’s book, Oral Diagnosis and Treatment 
Planning.2. Thoma called the condition **Stomatitis nicotina’’ and described it 
as follows: 


*Chairman, Division of Oral Pathology, Columbia University Dental School, New York, 


N. Y. 


\ 


36 Lester R. Cahn 


The condition is not infrequent but rarely described as there 
are no subjective symptoms. It is more common in men than in 
women. At first an abnormal hornification is produced. This may 
give it a blanched appearance, which in cases of long standing, 
however, may be stained brown or bluish black. As in leucoplakia 
the epithelium alone is affected. In some cases red spots are dis- 
tributed over the palate and sometimes the fauces. These are 
slightly depressed inflamed outlets of mucous glands. In other 
eases large nodules form which may be as much as 2 or 3 mm. in 
diameter. They have a greyish appearance and often show a de- 
pressed center of reddish color. They correspond to the orifices of 
the palatal mucous glands and represent minute cysts formed by 
the ducts in the malpighian layer. 

In order to find out the true nature of the condition a biopsy was _ per- 


formed and serial sections were made through the red center of a raised papule. 


2.—A section through the red center of one of the elevations. Note the breaking 


Fig. 
(A), the lack of inflammation in the corium, the hyperkeratosis, and 


down of the epithelium 
the mucous glands. 


Fig. 2 shows that there is no adenoma and that the accessory salivary 
glands appear to be perfectly normal. The epithelium is leucokeratotie and 
has broken down in the center exposing the corium. This broken down area 
represents the red spot seen clinically. We can readily see that these spots 
are not the orifices of gland ducts for in Fig. 3 there can be seen both the red 


center and the orifice of the gland duct opening on the surface. There is no 
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evidence of any cyst and peculiarly enough there is no inflammation anywhere 
to be seen in spite of the loss of the overlying epithelium. 

The etiology of the condition is obscure. Thoma believes it to be due to 
the use of nicotine. The patient whose case we have just studied was a very 
light smoker. Possibly there are instances where nicotine may be an inciting 
factor. In some, this condition may be induced by an avitaminosis <A, in still 
others, by an irritation from dissimilar metals. The cause is just as obscure as 
that of any other form of leucoplakia. 


Fig. 3.—This picture shows that the red spot is not the orifice of the duct of the mucous glands for 
we have them both in this one section. A is the red spot. B is the duct. 


All that we can say is that the lesion represents a leucokeratosis with the 
formation of papule-like elevations the centers of which break down with the 
resultant clinical red spots which are not gland duet orifices. It is neither an 
adenomatous lesion nor a stomatitis. It is an atypical form of leucoplakia. 
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STOMATITIS NICOTINA AND ITS EFFECT ON THE PALATE 


Kurt H. THoma, D.M.D.,* Boston, Mass. 


HE use of tobacco in any form, whether smoked or chewed, causes, under 

certain conditions, chronic inflammation of the oral mucosa as well as the 
pharynx and throat. The palate, in particular, is affected by smoking which 
produces an atypical phase of leucoplakia. In more advanced cases the palate 
is markedly affected, and a condition, the symptoms of which I have described 
under nicotinic stomatitis of the palate in my text Oral Diagnosis and Treat- 
ment Planning, results. In this disease, the palatal mucosa presents a periodi- 
cally exfoliating leucoplakia and typical papular nodules which are due to the 
formation of small eysts in the glandular system of the mucosa. 


ETIOLOGY 


There are two methods by which smoking may affect the oral tissues. First, 
there are the effects of the products of combustion and heat, associated with the 
combination of suction and irritation, that leads to the inflammation of the 
ducts of the mucous glands. Secondly, there is the chemical action which is 
especially due to the tar and nicotine, the phenolic bodies, and pyridine bases 
of ammonia which the cured tobacco contains. MeCarthy (1936) observed that 
the method of smoking plays an important role in the localization of the effect. 
Exhalation of smoke through the corner of the mouth affects changes in the 
buecal mucosa near the angles of the lips, while suction on a pipe may direct 
the smoke directly to the palate. 

Sutton (1939) writes that stomatitis nicotina affects especially individuals 
with fair and sun-sensitive skins. The man with blue eyes, blond hair, and 
keratosis on his face is very liable to develop leucoplakia, or even cancer of the 
mouth, and if there is any indication of such a development, he should give 
up any form of smoking. 


CLINICAL FINDINGS 


The effect on the palatal mucosa varies; it first produces a simple leucoplakia 
of which the patient seldom complains, as there are no subjective symptoms. 
This starts as a simple epithelitis; later the mucosa becomes hornified and 
shows a hazy, blanched appearance. 

Other patients present a palate which, in addition, is covered by small red 
spots. This condition is either due to an inflammation of the orifices of the 
epithelial ducts, as was demonstrated by MeCarthy and as shown in Fig. 1, 
or, according to Cahn’s findings, is due to the localized breaking down of the 
surface epithelium. 

The nodular form presents marked changes in the epithelium, together 
with distinct alterations in the surface of the palatal mucosa. These alterations 

From the Department of Oral Pathology, Harvard Dental School, Boston. 


_ ‘*Consulting Oral Surgeon, Tumor Clinic, Beth Israel Hospital and Tumor Clinic, Boston 
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consist of swelling, occasionally the formation of fissures in the mucosa (Fig. 
2), and particularly the production of numerous nodules which may be of 
moderate size, as shown in Fig. 3, or larger, as shown in Fig. 4. The nodules 
may be evenly distributed or more pronounced on one side than on the other. 
The location is probably influenced by the habitual position of the pipe or 
cigar when smoked. 

In Case 2, an edentulous patient who never had a denture made, the nod- 
ules were distributed fairly evenly over the posterior part of the hard palate, 
as shown in Fig. 2, while in Case 4, a patient who had worn a denture for 
about 30 years, the papillary formations occurred only on the mucosa posterior 
to the plate, the part not protected from the tobacco smoke of the pipe (Figs. 
)2 and 6). This is an indication that the changes are due to the local nicotinic 
effect and not to some systemic condition. 

The nodules are generally globular in form with a distinct reddish spot 
in the center, or they may attain an elongated shape with several spots, which 
are sometimes depressed, extending in a lateral direction, as shown in Fig. 4 
near the junction of the soft and hard palates. The oral mucosa has a bluish- 
white sheen or grayish-white appearance, and often there are marked deposits, 
stained brown by nicotine, covering the inner surfaces of the maxillary teeth. 
All these features are illustrated in the Kodachrome photograph reproduced in 


Fig. 2. 


Fig. 1.—Stomatitis nicotina, presenting small red spots (McCarthy). 


The following are four typical cases which serve to illustrate both the 
clinical as well as the microscopic findings in nicotinie stomatitis of the palate. 


Case 1.—The first case of nicotinie stomatitis of the palate is from the 
Beth Israel Hospital, Boston, Mass., through the courtesy of Dr. M. Cohen. 
The patient was first seen in the dental clinic because of lumps on the palate 
of four years’ duration. Examination of this man, aged 54, who smoked 
cigarettes excessively, showed an oral mucosa, especially that of the palate, 
which had a pearly-white appearance, extending more or less in an antero- 
posterior direction. The palate was covered with small papillary nodules which 


did not bleed and were not tender. There were several teeth missing, and those 
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present showed occlusal attrition and heavy brown deposit, especially over the 
palatal surfaces. A Kodachrome (Fig. 2) and photograph (Fig. 4) illustrate 
the changes presented in this case. Diagnosis was papillomatous hyperkeratosis 
of the palatal mucous membrane—stomatitis nicotina. 

Treatment.—A biopsy was performed and referred to the Department of 
Oral Pathology, Harvard Dental School, for study. The findings will be dis- 
cussed below. The patient was instructed in proper mouth hygiene and for- 
bidden to smoke, and when seen about a month later, the condition had com- 
pletely disappeared except for the sear which was visible where the biopsy had 


been done. 


Case 2.—The second case was seen in a man whose maxilla was edentulous. 
He had never had dentures made after his teeth had been extracted several 
vears previously, but smoked a pipe continuously. He had no complaints about 
his palate, but was seen because of an infection in the mandible. Examination 
revealed a whitish discoloration of the palatal mucosa with numerous small 
papillary projections, located especially in the posterior area and distributed 
over both sides. The individual papilla contained a reddish spot, as shown in 
Fig. 3. 

Case 3.—The third case of nicotinic stomatitis of the palate studied was 
from the Boston Dispensary. The patient was a well-developed laborer, a 
heavy pipe smoker who had used one package of tobacco a day over a period 
of years. He presented a condition similar to that shown in Fig. 4, a leuco- 
plakia covering the palatal mucosa with fissuring and large papules, one of 
which was ready to break down. There were areas of leucoplakia on the cheeks 
which were not as gray as the palate, but were fissured. His teeth were in 
poor condition, with heavy brown deposits. He had marked gingivitis and a 
heavily coated tongue. His only complaint was a sore palate. Physical exam- 
ination was essentially negative except for positive Hinton, Kahn, and Wasser- 
mann reactions, but there was no evidence of syphilitic glossitis or gumma of 
the palate. A biopsy was made and serial sections were prepared by Dr. R. 
Osgood, pathologist of the Boston Dispensary, whose report was as follows: 
The sections show leucoplakia of the mucous membrane which has caused a 
stenosis of the ducts of the glands, dilating the palatal glands and duets (Fig. 
10). There is hyperplasia (acanthosis and parakeratosis) with hypertrophy of 
the epithelial cells (Fig. 11). The surface presents a thick layer of cornified 
epithelial cells which are adherent to the surface. Many of the rete pegs are 
enlarged and broadened, and some extend into the supporting tissue to an un- 
usual degree. In the corium, immediately below the epithelium there is a 
chronic inflammatory cell infiltrate which extends around the mucous glands 
and ducts (Fig. 13). There is no evidence of malignancy. Diagnosis: Marked 
leucoplakia with obstruction of the duets of the palatal glands secondary to 
leucoplakia. 


Case 4.—This patient was seen in the Tumor Clinie of the Beth Israel Hos- 
pital. He was 75 years old, blond, with reddish skin. He had been a heavy 


smoker all his life, smoking about one pound of tobacco a month and using a 
pipe. He was perfectly well and stated that thirty-five vears previously a 
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Fig. 3.—Nicotinic stomatitis of palate with fissures and papillary formations, Case 3. 


Fig. 5.—Nicotinic stomatitis of palate (Case 4) affecting the posterior part not protected by the 
denture. 
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piece of tissue had been excised from the palate because it presented a nodular, 
hypertrophied condition. Examination showed a nodular swelling at the june- 
tion of the hard and soft palate with swelling of the soft palate, as shown in 
Fig. 5. When his denture, which he had worn for over thirty years, was in- 
serted, it at once became evident that the nodules occurred only on that part 
of the mucosa which was not protected by the plate and which was exposed to 
the effects of the tobacco smoke (Fig. 6). 


Fig. 6.—Nicotinic stomatitis of palate (Case 4). Same as Fig. 5 with plate inserted. 


Fig. 7.—Nicotinic stomatitis (Case 1). Section through a papillary outgrowth on the 
palate showing a cyst, C, under epithelial layer which shows evidence of hyperkeratosis and 
acanthosis besides hypertrophy of the individual epithelial cells. Note many enlarged ducts, D. 


PATHOLOGIC FINDINGS 

The histologic study of this disease yielded very interesting results. Fig. 

7, from Case No. 1, shows a section through one of the papillary growths. In 
the corium is an epitheliated cyst, on both sides of which there are large ducts 
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extending through epithelial rete cut obliquely. There is marked acanthosis, 
hyperkeratosis, and hypertrophy of the epithelial cells. Fig. 8 shows two 
epithelial rete-pegs, one with a normal excretory duct, A, the other with a duct 


Fig. 8.—Nicotinic stomatitis (Case 1) showing epithelial rete. A, normal excreting duct; B, duct 
occluded with plug of keratinized, partly desquamated epithelium. 


Fig. 9.—Nicotinic stomatitis (Case 1) showing inflammatory round-cell infiltration of corium. 
D, duct. 
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occluded by a plug of partly desquamated keratinized epithelium, B. It is 
this closing up of the duct orifice that causes stenosis and cyst formation. Fig. 
9 shows inflammatory round-cell infiltration of the subepithelial corium, a sign 
of chronic inflammation caused by irritation. 

The serial sections of Case No. 3, which were kindly put at my disposal 
by Dr. Osgood for further investigation, showed first of all that not one, but a 
number, of cysts develop in each of the larger papillary formations. It should 
be pointed out that on account of the irregular course of the ducts it is not 
possible to follow a single one from the orifice on the mucosa to the mucous 
glands. 

In Fig. 10 the outlet of the duct is shown at the surface of the mucosa. There 
is a slight erosion caused by desquamation at O, which may aecount for the 
reddish spot. The duct has been sectioned twice in the surface epithelium 
and is seen to form a large cyst in the greatly enlarged rete-peg cut obliquely, 
and therefore separated from the surface. Other eysts are noted which, when 
studied in succeeding sections, are found to become very much increased in 
diameter. 

Fig. 11 shows the same region. The epithelial rete-peg, disconnected in the 
previous section, is now seen as a continuous structure, but the cyst is repre- 
sented only by a narrow slit, S, pointing to the duct, D. The eysts, C-C, shown 
in Fig. 10, are now cut through their largest diameter. 

Fig. 11 shows that the cysts just deseribed are from a different glandular 
system than that mentioned in the deseription of cyst D, seen in Fig. 10. The 
section in Fig. 12 shows that the rete-peg placed immediately over the two eysts, 
C?-C?, contains another glandular orifice, 2, no doubt the outlet of this system, 
which has given rise to them. Fig. 13 shows the inflammatory nature of the 
disease evidenced by a marked round-cell infiltration of the entire corium, both 
the papillary layer and the tissue around the mucous glands, the duets, and 
cysts. 

SUMMARY 


In nicotinic stomatitis there is an early leucoplakia with round-cell infil- 
tration of the papillary layer o1 the corium. 

The orifices of the mucous ducts become oecluded by desquamated kera- 
tinized epithelial cells. 

The papillary projections of the mucosa contain mucous cysts which are 
retention cysts caused by occlusion of the duct outlet. 

The round-cell infiltration in the corium points to an inflammatory con- 
dition and indicates the presence of a stomatitis that may be the fundamental 
cause of the disease. In the cases deseribed, the etiologic factor happened to 
be the use of tobacco, as indicated by the habits of the patient, the deposit on 
the teeth, and the improvement when smoking was discontinued, as well as the 
fact that in one case only that part of the palate not protected by a denture 


was affected. 
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Case Reports 
CASE NO. 45 


NASO-ALVEOLAR CYST 


Kurt H. THoma, D.M.D., Bostox, Mass. 


M., a colored houseman, aged 45 years, unmarried, was referred to the 

. Tumor Clinic of the Beth Israel Hospital by Dr. John W. Cooke. 

Chief Complaint.—The patient stated that he had a mass in his nose and 
base of the upper lip which had gradually increased in size. Twelve years ago 
a small swelling started to form inside the left nostril, and although it had never 
given him pain or discomfort, it had grown until it partially occluded the 
anterior nasal passage on the left and caused a swelling of the lip below the 


wing of the nose. 


Fig. 1.—Naso-alveolar cyst, showing occlusion of left nostril by cyst bulging into nose. 


Physical Examination.—Physical examination revealed that the patient had 
a slight swelling over the upper lip on the left which destroyed the symmetry 
of the nose. This swelling can be seen through the nostril, as shown in Fig. 1. 
On palpation it was found to be fluctuant and to extend into the base of the 
upper lip. The mass could also be felt by palpation of the naso-alveolar fold 
in the anterior part of the vestibule of the mouth. There was no pain on pres- 
sure. Physical examination was otherwise negative, except for hypertension, 
blood pressure 180/120, and positive Hinton and Kahn reactions. 


From the Tumor Clinic of the Beth Israel Hospital, Boston, and the Department of Oral 
Pathology, Harvard Dental School. 


48 


Naso-Alveolar Cyst 19 


Roentgen Examination.—An occlusion film taken of the maxilla showed 
no abnormal condition. This was because of the fact that the cyst was super- 
ficial and had caused but a shallow depression in the surface of the maxilla. 

Clinical diagnosis was naso-alveolar cyst, and excision was advised. The 
patient was hospitalized to be operated on with local anesthesia. 

Operation.—5 e¢.c. of a 2 per cent procaine suprarenin solution were in- 
jected. An incision was made in the reflection of the oral mucosa at the alveolar 
border underneath the upper lip. The mucosa was dissected with a blunt dis- 
sector, making visible a bluish-green cyst sac that was attached firmly to the 
jaw near the wing of the nose. A photograph was taken at this time (Fig. 2), 
When detaching the cyst sac from the bone, the cystic fluid, which was a yellow- 
ish, straw-colored liquid, escaped. While completely removing the cyst sae, the 
nasal mucosa was perforated. After tying a number of blood vessels, a vaseline 
iodoform drain was inserted into the wound and the size of the incision was 
reduced with silk sutures, leaving the iodoform strip protruding through a small 
opening. A catgut suture was placed inside the nose to close the perforation 
made during the operation. 


Fig. 2 Naso-alveolar cyst, dissection showing cyst protruding from wound, still attached to 
the wing of the nose. 


During convalescence the patient at first had considerable swelling, which 
was treated by cold applications. The drain was removed the second day and 
the wound irrigated. The sutures were removed, and the patient was discharged 
on the fifth postoperative day to report to the outpatient department, where 
the irrigations were continued. There was a slight discharge for a while, but 
the patient finally was dismissed as completely cured. 

Pathology Examination (Dept. of Oral Pathology, H.D.S.).—The specimen 
consisted of a cyst sac which was preserved in formalin. Beeause the fluid had 
escaped it was somewhat shriveled. The cyst was elliptical in shape, measuring 
about 214 em. in one direction and 1 em. in the other. Sections were made and 
stained with hematoxylin and eosin. 

Microscopic Examination.—Microscopie examination disclosed a connective 
tissue membrane, showing evidence of folding and wrinkling. At the periphery 
one could see fatty areolar tissue, containing at one place obliquely cut muscle 
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fibers. The inside was lined in part by a thick layer of stratifying, squamous 
epithelium, as shown in Fig. 3. In other parts there were two or three rows of 
delicate cylindrical epithelial cells (Fig. 4). There was very little round-cell 


Fig. 3.—Naso-alveolar cyst, photomicrograph of cyst wall showing a lining of stratified 
squamous epithelium. 


Fig. 4.—Naso-alveolar cyst, photomicrograph showing part of cyst wall lined with fragmented 
cylindrical epithelium. Note the change to the squamous type on both sides. 
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infiltration and therefore not much evidence of chronie inflammation. The 
diagnosis was naso-alveolar cyst. 

Diagnosis.—The microscopic picture of this naso-alveolar cyst is consistent 
with the findings reported in similar cysts by Schroff (1929) and Thoma (1934, 
1937). It presents, however, a slight variation because of the fact that part of 
the epithelial lining is made up of stratified squamous type of epithelium in- 
stead of exclusively the cylindrical type found in other reported cases. The two 
types of epithelium can be easily explained if we consider the pathogenesis of 
this lesion. It forms from epithelial inclusions in the lateral nasal cleft at the 
junction of the maxilla and premaxilla, where epithelial cells may be derived 
from the nasal (cylindrical) as well as the alveolar (squamous) portions of the 


face. 
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Editorial 


‘‘Knowledge Is Power’’ 


This statement, made by Francis Bacon, can be applied to our profession. 
Knowledge, however, is ever in a state of flux, and it is one of the glorious 
features of science that it never will reach perfection and that the seeker of 
knowledge will never complete his search. One new discovery leads to another, 
and one problem solved opens up new ones to be investigated. The knowledge 
which we acquire during our school or college years cannot serve us for the 
rest of our days; our formal learning does not conclude our education, because 
education never ceases for the professional man; if he does not progress, he falls 
hopelessly behind; if he does not keep in step with the development of the pro- 
fession, he is soon outclassed by the young graduate who has had the benefit of 
modern teaching and by his contemporary who has kept pace with the times. 

Look over the shoulder of time and see how the practice of dentistry has 
changed since the beginning of this century. Many theories which were held 
forty years ago are no longer tenable in the light of modern knowledge; many 
methods of treatment and technical procedures have been radically changed 
through the introduction of new and better ones. Besides this, the scope of our 
profession has undergone a remarkable change. Comparing the cireumscript 
horizon of our activities of a few decades ago, with the broad field the profession 
covers today and noting how the specialties which have sprung up have de 
veloped, each to an interesting and separate field of activity, one cannot help 
but realize that learning never stops. 

Not everyone has the time and opportunity to participate actively in the 
search for new truths, in the struggle to uncover the well-guarded secrets of na- 
ture, and bring to light the still undiscovered physical and chemical processes 
of the living organism. Only a few are so situated that they can make a thor- 
ough study of disease over an extended period of time, either in vitro or in 
vivo, the laboratory or the eliniec. 

Therefore, the practitioner, be he in the general field or in a specialty, is 
obliged to keep in constant touch with new developments; he owes it to himself 
and he owes it to his patients to keep informed and to add to his fundamental 
store of knowledge new information which the research worker has discovered, 
and new therapeutic methods the clinician has evolved. 

One way to keep up to date is to read, or should I say study, the articles 
in a well-organized journal, edited by a capable, wide-awake staff. Such a 
journal will bring to your office or your home a monthly selection of excellent 
papers which give you the latest work of leading men. In it you will find 
reports of unusual cases and how they were treated. From time to time, spe- 
cially prepared progress articles in which new discoveries will be thoroughly 
discussed, written by acknowledged authorities in special fields, will be presented 


to you. The reader wants other men’s opinions on new theories; he wants to 
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know how a new discovery will affect accepted ideas and whether laboratory 
findings are valid when tested in the crucible of the clinic. He wants someone 
to analyze and interpret the facts disclosed by others, because when we take a 
step forward we will at once be confronted with the problem of looking back to 
see how the countless previously accepted beliefs check up trom the newly 
acquired point of view. 

The subjects this Journal covers are those encountered in the practice of 
oral surgery, including exodontia and plastic surgery of the face, and the closely 
allied field—oral medicine. Articles are published on anesthesia, clinical and 
roentgen diagnosis, and oral pathology. The abstract department will review 
articles of interest to the reader, particularly articles published in medical jour- 
nals and journals ot specialties closely related to oral surgery. 

Oral Surgery, beginning with this issue, will be edited by a new and greatly 
enlarged staff, and the main purpose of this editorial is to introduce to the 
reader the new editorial board. 

The editor-in-chief is supported by associate and consulting editors who 
have been chosen for their key positions in certain branches of our specialty or 
for their accomplishments in their particular field; so that they may select for 
the reader papers and case reports giving information regarding matters 
affecting his special work. The following is a list of the associate editors: 

Alfred J. Asgis, Se.B., M.A., D.D.S., Ph.D., is Assistant Professor of Oral 
Surgery at the College of Dentistry, New York University, and instructor in 
Publie Health Dentistry in the Division of General Edueation, New York Uni- 
versity. He serves as Assisting Visiting Oral Surgeon at the Bellevue Hospital, 
New York. His field of specialization is Dental Education and Publie Health, 
and he has made prolifie contributions to the literature of dentistry, stomatology, 
and oral surgery. 

Hermann Becks, Dr. med. et Dr. med. dent., D.D.S., and F.A.C.D., has re- 
ceived special training in pathology and histopathology under Dr. L. Aschoff in 
reiburg i/B, and worked for four vears in biochemistry under Dr. L. Spiro in 
Basel, Switzerland. In 1928 he was appointed to the University of California, 
College of Dentistry, and the George Williams Hooper Foundation for Medical 
Research, in San Francisco. Dr. Becks is now Professor of Dental Medicine at 
the University of California, College of Dentistry. 

Thomas J. Cook, D.D.S., after graduation from the University of Pennsy]- 
vania, was a member for four years of the Mayo Clinic, Rochester, Minnesota, 
and is now a member of Residents and Ex-Residents of the Mayo Clinie. He 
is Assistant Professor in Charge of Oral Diagnosis, University of Pennsylvania, 
and Dental Chief of the University Hospital. He is editor of the Pennsylvania 
State Dental Journal, and Past President of both the Academy of Stomatology, 
Philadelphia, and of the American Association for the Advancement of Oral 
Diagnosis. 

Le Roy M. Ennis, D.D.S., is Assistant Professor of Roentgenology at the 
School of Dentistry of the University of Pennsylvania, instructor in Dental 
Roentgenology in the Graduate School of Medicine, University of Pennsylvania, 
Lieutenant Commander in the United States Navy Reserves, and the author of 


Dental Roentgenology. 
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George J. Fink, D.M.D., M.S.D., F.1.C.A., is Senior Visiting Oral Surgeon 
of the Boston City Hospital, Boston, a member of the Committee on Anesthesia 
Research of the American Society for the Advancement of General Anaesthesia 
in Dentistry, and Vice President of the American Association for the Advance- 
ment of Oral Diagnosis, representing that Association on the editorial board 
of the Journal. 

Lieut. Col. Roy A. Stout, D.D.S., of the Dental Corps, United States Army 
and a graduate of the Ohio College of Dental Surgery, will represent military 
oral surgery, which today should be of interest to all the readers of the Journal. 
He is also a graduate of the Army Dental School and the Army Dental School 
Advanced Graduate Course. He served in the following army hospitals: Trip- 
ler General Hospital, Letterman General Hospital, Sternberg General Hospital, 
and Walter Reed General Hospital. At present he is Chief of the Oral Surgery 
Section, Dental Service, Walter Reed General Hospital, and Director of Oral 
Surgery Department, Army Dental School, Army Medical Center, Washington, 
D. C. Through his connection, he will be able to make available to the readers 
a great deal of the instructive material that is seen in the Oral Surgery Depart- 
ment of the Army. 

The following is a list of the consulting editors: 

Robert H. Ivy, M.D., D.D.S., F.A.C.S., is Professor of Maxillo-Facial 
Surgery, University of Pennsylvania, Colonel, Medical Reserves, United States 
Army, and Chairman, Sub-committee on Plastic and Faciomaxillary Surgery, 
National Research Council. He is the author of Applied Anatomy and Oral 
Surgery for Dental Students, and with L. Curtis has published a text entitled 
Fractures of the Jaws; with Le Roy M. Ennis, /nterpretation of Mavillary 
Roentgenograms; and with J. D. Eby, a chapter on ‘* Maxillofacial Surgery’’ in 
M. W. Ireland’s Surgery. 

Varaztad H. Kazanjian, D.M.D., M.D., F.A.C.S., served in the First World 
War in the first Harvard Unit and later as honorary major in the British Army 
in General Hospital No. 20. He was decorated personally by King George V 
and made Companion of the Order of St. Michael and St. George. He is now 
Professor of Clinical Oral Surgery in Harvard Dental School and connected 
with a long list of hospitals in Boston. He is the co-author of the chapter, 
‘*Fractures of the Facial Bones,’’ in Seudder’s book, The Treatment of Frac- 
tures, and has written a chapter on ‘* Fractures of Nasal and Malar Bones’’ for 
George Blumer’s Practitioner’s Library of Medicine, on ‘‘ Prosthetic Restoration 
of Deformities of the Face’’ for Ira G. Nichols’ Prosthetic Dentistry, and ‘‘ Frae- 
tures of Facial Bones’’ for Philip D. Wilson’s Management of Fractures and 
Dislocations. 

John Willard Kemper, D.D.S., M.D., F.A.C.S., who has for many years been 
a member of the Oral Surgery Staff of the University Hospital in Ann Arbor, 
Michigan, in association with Dr. Chalmers J. Lyons, is Professor of Oral 
Surgery in the School of Dentistry, Ann Arbor University, and Consulting 
Dental Surgeon to the University Hospital. Dr. Kemper is a member of the 
American Board of Plastic Surgery and a member of the Association for the 
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Le Roy A. Schall, M.D., is Walter Augustus Lecompte Professor of Otology 
and Professor of Laryngology, Harvard Medical School. He is Chief Surgeon 
of the Massachusetts Eye and Ear Infirmary and a member of the following 
societies: New England Otological and Laryngological Society, the American 
Bronchoscopie Society, the American Laryngological, Rhinological and Otologi- 
eal Society, the American Academy of Ophthalmology and Oto-laryngology, 


the American Laryngological Association, and the Boston Surgical Society. 
The Abstract Department is in charge of J. A. Salzmann, D.D.S., who 
was in charge of this department of the Journal, when the department covered 


both orthodonties and oral surgery. Dr. Salzmann is Director of the Dental 
Service for the New York City Vocational Schools, editor of the New York 
Journal of Dentistry, and author of Principles and Practice of Public Health 
Dentistry. 
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Vitamin C in Epilepsy. Dilantin Sodium Not a Cause of Vitamin C De- 
ficiency: By H. Houston Merritt, M.D., and Althea Foster, A.M., Am. J. 
M. Sc. 200: 541, 1940. 


One of the side effects in patients with epilepsy who are being treated with 
dilantin sodium is swelling of the gums. This swelling is a benign hyperplasia 
and in most instances is not noticed by the patient. The occurrence of prom- 
inent swelling of the gums is about 3 per cent. 

Studies were made of vitamin C content in the plasma of patients receiv- 
ing dilantin. The range of the plasma levels of vitamin C and the average 
value of the three groups of patients receiving: (1) no treatment, (2) pheno- 
barbital, and (3) dilantin sodium, respectively, were about identical. 

To determine whether the long-continued administration of dilantin sodium 
had any effect on vitamin C level of the plasma, the results in 182 patients 
receiving this medication were divided into groups with reference to the 
length of time each group had been receiving it. 

The results indicate that there was no appreciable difference between 
the vitamin C content of the plasma of patients who had been taking dilantin 
sodium for two years and that of the patient who had never received this 
medication. 

Forty of 182 patients (22 per cent) who were receiving dilantin sodium 
therapy had some degree of gingival hyperplasia which was not present before 
treatment began. 

In five patients (3 per cent) swelling was severe enough to cause some 
discomfort. 

Of the forty patients with swollen gums, the average vitamin C content 
was 0.44 mg. per 100 ¢.¢., exactly the same as that of 142 patients without 
this symptom, 

Sixteen patients with a low level were given four oranges and a glass of 
tomato juice twice daily for from one to two months, while taking dilantin. 
There was a prompt rise in the plasma content of all the patients, but the 
swelling of the gums, which was present in twelve of the sixteen, was not 
affected by this diet. 

Vitamin C content in the plasma of healthy persons on a well-balanced 
diet is 0.8 and 1.2 mg. per 100 c.c. 

The average value for the twenty-three private patients who were taking 
dilantin was 0.8 mg. per 100 ¢.c., which is further evidence that the level of 
vitamin C in the plasma is influenced by economic conditions. 

Summary.—1. In 257 patients studied, the plasma vitamin ( 
was between 0.0 and 1.6 mg. per 100 ¢.¢., with an average of 0.45 mg. per 
100 


content 
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2. The vitamin C content was not influenced by this type of therapy. 

3. Long-continued administration of dilantin had no effect on the vitamin 
C level of the plasma and did not influence the absorption of vitamin C when 
given by mouth. 

4. Hypertrophic gingivitis in patients being treated with dilantin is not 
related to vitamin C content of the plasma or the utilization of vitamin C. 

5. The low level of vitamin C in the plasma of the elinie patients with 
epilepsy is due to an inadequate intake of this element, because the adminis- 
tration of food with a vitamin C content to a group with low values resulted 
in a fivefold increase. e 

T. J. Cook 


Lesions of the Oral Cavity Caused by Physical and by Physiochemical 
Factors: sv Everett L. Lain, M.D., Arch. Dermat. & Syph. 41: 295, 1940. 


A thorough examination of the oral cavity, the appreciation of the 
etiological importance of allergic, physical, and physiochemical factors in 
lesions of the mouth, the interpretation of abnormal findings, and the 
differentiation between lesions as the result of local causes and those that are 
the oral manifestations of S\ stemic reactions are stressed bv Lain. 

Lesions are classified etiologically according to physical and physiochemical 
factors such as: (1) physieal (traumatic) factors, the results of toothbrush 
irritation, irregular and sharp teeth, and ill-fitting restorations; (2) mechano- 
physical factors in which the ‘‘burning tongue’’ may be a manifestation of 
an irritation of the lingual nerve from abnormal pressure of a loose, over- 
strained mandibular condyle on its articulation with the temporal bone; 
(3) physiochemical factors in which there is an allergic reaction to the 
materials used in dentures and to the ingredients of filling materials such 
as the mercury in amalgam to which some patients are reported to have had 
a sensitivity; (4) galvanism, or the reaction of one metallic restoration to 
another, which may be responsible for mucous membrane lesions frequently 
referred to as ‘‘galvanie burns.’’ 


T. J. Cook 


Local Use of Sulfamido Compounds in the Treatment of Infected Wounds: 
By W. E. Herrell, M.D., and A. E. Brown, M.D., Proc. Staff Meet., 
Mayo Clin. 15: 612, 1940. 


The local application of sulfamido compounds in the treatment of wounds 
of the sealp has been considered rather satisfactory; the results in treatment 
of wounds involving the thoracic cavity were exceedingly encouraging; and 
the results after local insufflation of sulfanilamide powder in cases of compound 
fracture were considered as worthy of further consideration. However, the 
use of neoprontosil in the treatment of infections of the eye and the use of 
thiazole derivatives in cases of postoperative sinusitis have not produced 
encouraging results. 

Herrell and Brown feel that the best method of administering sulfa- 
nilamide is by means of a thick suspension. They add 30 grains (2 Gm.) of 
powdered sulfanilamide to 100 ¢.c. of an 0.8 per cent solution in physiologic 
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saline solution and apply this suspension three times daily. When treating 
fractures or fracture wounds, a powdered substance is placed directly in the the 
wound as a heavy dusting powder. 

It is thought that the drugs may exert a local stimulation of normal 
resistance of tissue. At any rate, the local application of sulfamido compounds 
may be followed with excellent results in certain selected cases, while, on the 
other hand, such treatment may be rather irregular in others, but worthy of 
further investigation. 


T. J. Cook 


The Incidence of Aspirin Hypersensitivity : By Emily Gardner, M.D., and 
Wyndham B. Blanton, M.D., Am. J. M. Sc. 200: 390, 1940. 


It is generally conceded that aspirin in certain instances may be a very 
dangerous ingestant, but proof seems to be lacking that aspirin hypersensi- 
tivity is as common as might be inferred from such reports. It is the purpose 
of the present study to assemble additional evidence concerning the incidence 
of aspirin hypersensitivity and to evaluate further its danger to allergic 
persons. 

Study.—Four hundred and sixty-seven cases in private and clinic patients 
were reviewed to determine, if possible, the incidence of aspirin sensitization 
among them. More than one-half of the patients were asthmatics. All of 
them had some sort of allergy. 

In five of these 467 cases aspirin or salicylates may have influenced the 
development of allergic symptoms. One patient with angioneurotic edema 
involving the lips, cheeks, and eyelids thought the taking of an aspirin-con- 
taining compound precipitated the attack. One patient with asthma thought 
that her attacks had been precipitated; another with angioneurotie edema 
thought her attacks were induced by aspirin. One with asthma complained 
of wheezing after taking aspirin. In no instance did the authors encounter 
any of the dramatic consequences occasionally deseribed in the literature. 

Drug idiosynerasy is simply a normal pharmacologic response carried to 
an unusual degree. Drug allergy is an entirely different phenomenon which 
is sometimes produced by unbelievably minute quantities of the offending 
chemical. 

Many persons complain of gastric discomfort, some of tachyeardia, and 
others of mental exhilaration after taking aspirin. Nausea, vomiting, diarrhea, 
ringing in the ears and mental excitement are also recognized as early signs 
of aspirin overdosage, and in the susceptible, even small doses may produce 
disagreeable symptoms. These disagreeable symptoms are irritative and toxic 


effects are not manifestations of allergy. 
In 1937, 5,143,672 pounds of aspirin were sold in the United States. 
T. J. Cook 


DEVELOPMENT OF DIAGNOSIS IN DENTISTRY 


Morton J. Loes, D.D.S., New Haven, Conn. 


i IAGNOSIS”’ in Harris’ Dictionary, published nearly a hundred years ago, 

is defined as the discrimination of the disease. Today, in as recent a 
source as Prinz’: Diseases of the Soft Structures of the Teeth and Their Treat- 
ment, we find the same definition, greatly enlarged upon and further elucidated, 
but essentially unaltered : 


‘*Diagnosis, or discrimination of the disease, determines the place 
which it occupies in nosology, and prognosis tries to foretell its evolu- 
tion. A complete diagnosis includes: (1) The naming of the dis- 
ease; (2) the recognition of its state, peculiarities and complications; 
and (3) the estimation of dangers existing or liable to arise. In a di- 
rect diagnosis the morbid condition is revealed by a combination of 
clinical phenomena or by symptoms belonging to a particular disease 
and hence they are termed pathognomonic symptoms. A differential 
diagnosis results from the elimination of diseases resembling each 
other, while a diagnosis by exclusion proves the absence of all diseases 
which might give rise to the symptoms observed, with the exception of 
one, the presence of which is not actually indicated by any positive signs. 
The diagnosis is the most important and, incidentally, the most difficult 
part of the art of medicine. It reflects all the various steps involved in 
the study of disease and in the correlated sciences. ”’ 


A perusal of the literature written during the earliest days of the practice 
of the healing arts indicates that some attention even at that time was given 
to the diagnosis of disturbances of the teeth. We find evidence among the 
writings of the Etruscans, Egyptians, Phoenicians, Greeks, and Romans of this 
consideration. In a general way ailments were classed as being of the gums, or 
of the teeth themselves, and prescriptions were available according to the pa- 
tient’s needs. To be sure, this differential diagnosis was upon a broad basis. 
There are, however, many references to the teeth by Hippocrates? who comments 
on earaches and pains in the side as being ‘‘revealed by the teeth’’ and other 
pains by ‘‘swelling of the glands.’’ At another point he refers to the effects of 
erinding of the teeth, by those who usually have not this habit, as being a sign 
of a delirium. And further, ‘‘the supervening of a strong fever with delirium, 
in the ease of necrosis of a tooth, gives recourse to fear a fatal exit.’’"* Several 
other extracts from Hippocrates could be cited. Of other quotable passages, 
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one, at least, is as important today as in the days of the great philosopher. 
‘When a person has an ulcer of long duration on the margin of the tongue, 
one should examine the teeth on that side, to see if some one of them does not, 
by chance, present a sharp point.’** Rather a startling observation, I should 
say. 

Another early author who was born just before the start of the Christian 
era, Aurelius Cornelus Celsus,° wrote excellent medical treatises. I make one 
reference to emphasize the clear thinking of that day: ‘‘Children are especially 
subject to serpiginous ulcers of the mouth, called by the Greeks aphthae. 
There are also infirmities due to dentition, such as uleeration of the gums, con- 
vulsions, fever, looseness of the bowels; and it is especially the eruption of the 
canine teeth which produces these disturbances. .. .’’ 

Pliny,* who was born in the year 23 of the Christian era, also made observa- 
tions concerning the teeth. It is recorded that in many of his works there is a 
strange mixture of truth and error. Quite correctly he says, ‘‘A man’s breath 
becomes infected by the bad quality of food, by the bad state of the teeth, and 
still more by old age.’’ In contrast to this we find a unique method of treat- 
ment advocated by Pliny: ‘‘It is considered very beneficial for toothache to 
bite off the little piece of wood, which has been struck by lightning . . . but 
while biting off the little piece of wood, it is necessary to keep both hands behind 
the back.’” 

Claudius Galen, regarded as the greatest physician after Hippocrates, was 
born a.p. 131. He wrote extensively on medical subjects. It is stated that he 
was the first author to mention the nerves of the teeth, and some of his observa- 
tions are indeed profound. He made this very important one on his own per- 
son. ‘‘Onee, when I was troubled with toothache, I directed my attention to 
the seat of the pain, and thus I perceived very clearly, that not only was the 
tooth painful but also pulsating, which is analogous to what happens to the soft 
parts. ... But another time when I was attacked by odontalgia, I perceived very 
distinctly that the pain was not localized in the tooth, but rather in the in- 
flamed gums. Having therefore, suffered these two kinds of pain, I have 
acquired the certainty that, in certain cases, the pain is situated in the gums, 
in others on the contrary, in the very substance of the tooth.’’ 

It would be possible to go on quoting in this manner from many early 
philosophers and physicians. In the Bible and in early Hebraic literature there 
is no mention of treatment nor is there reference to differential diagnosis such 
as is made by Galen, Celsus, and the others. Thus, it may be presumed that 
those early people did not suffer from extreme toothaches. 

I would like to direct attention just once more to dental diagnosis of the 
distant past—namely that of the Chinese. A celebrated medical work, sup- 
posed to have been written twenty-seven centuries before the Christian era by the 
Emperor Houang-Ty, speaks of toothache in one chapter and in another treats 
of all the other dental and gingival diseases. In this latter chapter according to 
Dabry’s® statement made in a book published in Paris in 1863, there is much 
said about differential diagnosis in reference to affections of the gums. I cite 
just two which are as accurate today as they were nearly 5,000 years ago: 
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‘“Ya-heou—Gums are red, soft, and swollen, and a fetid and purulent mat- 
ter exudes from them: the teeth are not painful... .’’ 

‘‘Ja-suen—Gums swollen: little by little they are corroded and destroyed 
by ulceration, which leaves the roots of the teeth bared... .”’ 

From these quotations, it is quite evident that in the earliest days, diagnosis, 
though not called by that term, was of definite importance. Although some 
thought was given to restoration of teeth, it was not until the years toward 
4.D. 1000 that we have more evidence of an effort made in this direction. At 
this time, however, we find a rather diminished interest in the biologie aspects 
of the teeth. In the sixteenth and seventeenth centuries almost everywhere on 
the European continent minor surgery was relegated to the barbers and dental 
treatments came in this category. The sparse literature of the period up to, 
and through, the years to the seventeenth and eighteenth centuries seems to be 
more concerned with methods of technique for replacing missing teeth, than 
with the conditions which caused the loss of them. This interest formed a basis 
from which emanated the great development of prosthesis through the nineteenth 
century. 

Pierre Fauchard,’® the pioneer Frenchman, alone, was the outstanding ex- 
ception of his day. In the first part of the eighteenth century, he wrote in 
reference to diseases of the teeth as follows: ‘‘. . . I mention more than a hun- 
dred of these which differ from each other, very much in excess of the number 
heretofore described. I divide the same into three classes. The first contains 
the diseases whose cause is traced to external things; the second whose cause 
is hidden; and the third embraces those diseases which are sympathetic and only 
occur occasionally. . . . The relation between the gums and teeth is such that 
the diseases of one may easily extend to the other, and, therefore, I consider the 
diseases of the gums also.’’ 

Incidentally, Fauchard describes conditions which may be the result of 
excessive loss of alveolar bone during extraction, or the presence of cleft palate. 


He says: 

‘‘The diseases of the mouth, . . . are at times so persistent and 
poisonous as to destroy practically or completely the maxillary bones, 
or at least the alveoli, so that at times a portion of the saliva or the 
food does not follow its natural course but is discharged through the 
nose, or that the mucous which should flow through this channel is 


discharged into the mouth.’”’ 


In concluding the first part of his book Fauchard said in reference to di- 
agnosis : 

‘I must also mention certain conditions which affect diagnosis 
and prognosis, which may be made by a careful examination of the 
teeth, and which may reveal that many diseases of which the human 
body is liable may be better understood.’’ 

A contemporary of Fauchard was John Hunter of England. Hunter" 
in his treatise, the Natural History of the Human Teeth, published in 177], 
stated in his introduction: 
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‘Without much previous study (the anatomy and uses of every 
part of a tooth) the dentist will be at a loss to account for many of 
the diseases and symptoms mentioned here, and will retain many 
vulgar errors imbibed by conversing with ignorant people; or by read- 
ing books in which the anatomy and physiology of the teeth are 
treated without a sufficient knowledge of a subject.’ 


In other words, Hunter did not feel that diagnosis was possible by the dentist 
generally because of his limited knowledge of anatomy and physiology. 

Having just celebrated the centenary of our profession, we need not dis- 
cuss the more recent advances in the realm of diagnosis because we have plenty 
of references to the strides in the last one hundred years. It may not be amiss, 
nevertheless, to state that just at the turn of this century, diagnosis as a sepa- 
rate subject was not listed in the school curriculum approved by the National 
Association of Dental Faculties. It was not until 1918 that it appeared as a re- 
quirement for Class A rating by the Dental Educational Council, although I 
am advised that there was a department of diagnosis in the Dental School of 
the University of Minnesota before this date. 

In the famous Bulletin Number Nineteen of the Carnegie Foundation?? we 
find the suggestion that one of the primary educational needs of dentistry, in 
order to develop into the equivalent of an oral specialty of the practice of medi- 
cine, should among other things, be an expansion of a biologic scope and a 
strengthening of all its health service aspects. These would include means for 
‘**Detection and provisional diagnosis of dental and oral symptoms which indi- 
cate the prevalence or imply the probable existence of ill health elsewhere in the 
body.’’ This was less than twenty years ago! During three-fourths of the last 
100 years the emphasis has been on the restoration side of dentistry, but, in 
truth, there has been an application of differential diagnosis here. The knowl- 
edge acquired through research has brought out the facts pertaining to stresses 
and strains—the necessity for tissue bearing—or tooth bearing devices—or 
devices depending on both. 

From the day in 1910 when William Hunter’ brought forth his paper on 
focal infection in relation to systemic ailments, there was an immediate and 
evident turn of the tide. At about the same time Drs. D. D. Smith of Phila- 
delphia, A. C. Fones of Bridgeport, and others were advocating the preventive 
aspect of dentistry. With these two angles of approach, and because of the 
more frequent use of the roentgenographic examination, the last thirty years 
have produced the era of greatest progress in dental diagnosis. There is no 
doubt that the roentgen ray played the leading role in this advance; and with 
its development has come a real and widespread spirit of investigation in the 
biologic laboratories. Now diagnosis is made upon a functional basis and with 
the aid of the culture tube, microscope, and roentgen ray, bringing to our day 
genuine evolution from the accomplishments of previous eras when only the 


eye was used to determine disease. 
Correlated with these developments in diagnosis was the provision of the 
Carnegie Foundation for scholarships for young graduates in dentistry. A 
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few outstanding men were thus enabled to study for a medical degree at the 
Yale School of Medicine. Men so trained, would, it was hoped, become teachers 
who could close the gap of the ‘‘no-man’s land’’ between medicine and dentistry. 
Even now they are being heard from and are becoming pioneers in diagnostic 
teaching, the benefits of which are inestimable. A further development along 
this same plan is the new program to be instituted at Harvard in 1941. 

But are we as a profession making the best use of all these opportunities? 
More than thirty years ago the late Edward C. Kirk urged dentists to invite 
consultations—to make diagnosis through the eyes and minds of our colleagues 
collaborating with us. We have done relatively little of this in the past. How 
many dentists refer their complicated cases to others for opinions? I fear the 
number is small. 

SUMMARY 


The field of oral diagnosis implies greater benefit to patients from con- 
sultations—not necessarily with specialists alone, but also with experienced 
general practitioners. I believe that the explanation to a patient that another 
opinion is important and beneficial in making a diagnosis gives that patient 
the feeling that we are trying to render the very best of service. It serves to 
strengthen that essential relationship between patient and practitioner—that 
of faith. When we take this step, our diagnostic efforts and the help we give 
to those who need our services will be immeasurably improved. 
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THE USE OF RADIOPAQUE DIAGNOSTIC MEDIA IN ROENTGEN 
DIAGNOSIS OF ORAL SURGICAL CONDITIONS 


Kurt H. THoma, D.M.D., Boston, Mass. 


OENTGEN examination has become an almost indispensable aid in the diag- 

nosis of pathologic conditions associated with the teeth, and of diseases 
of the jaws and adjacent sinuses. There are some instances, however, in which 
we do not get the desired information from the flat roentgenogram, or in which 
a question of differential diagnosis arises. In some of these cases the injection of 
a radiopaque substance may be of great value. Lipiodol (Lafay) and Iodo- 
chloral (Searle) are such substances. The radiopacity depends upon the pres- 
ence of halogens, the most important of which is iodine. In addition to their 
value as an aid in diagnosis, they also have a beneficial therapeutic action. 

Physical Properties of Lipiodol 

Lipiodol (Lafay) is an amber-colored, oily liquid, faintly aromatie and 
tasteless. A product accepted by the Council on Pharmacy and Chemistry, it is 
a chemical combination of elemental iodine and poppyseed oil. It is not a solu- 
tion of iodine in poppyseed oil, but a stable chemical union between the two sub- 
stances. It contains 40 per cent pure iodine by weight, yet does not give the 
ordinary tests for iodine. At room temperature the substance is viscid, becoming 
much more fluid if heated to body temperature, that is 35° or 40° C. When ex- 
posed to light, air, heat, or moisture for a long time, it deteriorates and takes on 
a brownish tint, caused by the liberation of free iodine, which dissolves in the oily 
base. Lipiodol in this state should never be used, because it is irritating and 
may produce unpleasant symptoms when injected. 


Therapeutic Action of Lipiodol 
Personne (1856), over eighty years ago, compounded a true iodized oil by 
making oil of almond absorb 5 per cent of iodine. Winternitz (1897, 1898) de- 
scribed the therapeutic use of a chloro-iodized oil under the trade name 
‘*‘Todipin’’; Lafay (1901), however, produced the first true iodized oil, which 
was called ‘‘Lipiodol.’’ After its discovery in France, it was injected intra- 
musecularly in the treatment of goiter and chronic rheumatism. Sicard and 
Forestier (1932) noted that following the injection opaque areas were seen in 
the roentgenogram and conceived the idea that the substance might be used to 
inject various body cavities as an aid in diagnosis of abnormalities or disease. 
Lipiodol may be injected into any, even very delicate, tissue, because its 
iodine is chemically combined with oil, making it nonirritating when fresh. It 
causes no pain or inflammation. Because it has a high specific gravity, it tends 
to gravitate to lower levels and fills the lower part of the cavity first. It is 
slowly absorbed and gradually eliminated from the cavity. Sicard and 
Forestier make the following statements about lipiodol: 
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1. The elimination of lipiodol injected into the tissues or closed cavities 
of the body is, as a rule, rather slow, ranging from several months to 
two years or more. 

2. Elimination goes on continuously, so that small quantities of iodine 
ean always be detected in the urine as long as a radiograph reveals 
a lipiodol shadow. 

3. All the tissues and cavities break up iodized oil and absorb its con- 
stituents, a phenomenon designated as ‘‘lipodieresis.’’ 


A ease is reported below in which lipiodol injected into a central giant- 
cell tumor was still visible eleven months later. The x-ray in Fig. 13 shows 
small droplets and larger amounts carried a considerable distance from the site 
of the injection, extending presumably through the lymphatic system to the 
lymph glands of the submaxillary chain. 


Contraindication 
The use of lipiodol, according to Cole and Nalls (1938), is contraindicated 
under the following conditions: 
1. In idiosynerasy to iodides 
2. In aeute active tuberculosis 


3. In debilitated patients 


1. It is generally stated that the incidence of iodism is very low when 
lipiodol is used for diagnostic purposes, because of the very slow rate of ab- 
sorption of the drug from the tissue. Cole and Nalls report symptoms of 
iodism occurring in ten patients out of six hundred in which lipiodol was used. 
Four of these had a slight swelling of the salivary glands with increase in saliva 
and metallic taste. In these, symptoms lasted only for a few days and did 
not recur following subsequent injections of the oil. Two patients have shown 
mild skin manifestations of iodism, without systemic symptoms, which cleared 
up within a few days. In four patients they have encountered reactions which 
they have classified as severe. Three of these had laryngeal edema which re- 
sponded well to adrenalin and which lasted only a few hours. The fourth pa- 
tient had an urticaria which lasted for several days and was quite troublesome. 
There was no history of idiosynerasy to iodides in any of these cases, but later 
developments proved that two of these patients were so sensitive to iodine that 
iodism occurred following preparation of the skin with iodine for surgical 
operation. In one of these four patients they had been able to continue treat- 
ments with iodized oil in small doses without further symptoms of iodism. They 
have had no deaths and no reactions severe enough to cause alarm. A reaction 
similar to that encountered in vaccine therapy, with symptoms of generalized 
aching and chilliness followed by temporary fever, occasionally occurred in some 
patients. They state that they have administered iodized oil to a few patients 
with a known susceptibility to iodine. They believe the greatest danger in such 
eases is in allowing the oil to enter the stomach either at the time of admin- 
istering it or from the patient swallowing his sputum. 

2. The contraindication of lipiodol in tuberculosis, which is stressed by 
Amberson and Riggins (1933), probably applies only to the use in broncho- 
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graphy, and Potter and Pagliughi (1938) have reported its use in one hundred 
eighty tuberculous patients without harmful results. 

3. In debilitated patients the use is contraindicated only because the risk 
is greater in some fields than any possible good that might be accomplished. 


Indications for Lipiodol in General Roentgen Diagnosis 

At first lipiodol was used exclusively on account of its therapeutic value, 
but since its original introduction by Sicard and Forestier, its use as an aid 
in roentgen diagnosis has been further developed. It is employed today for 
exploration of the bronchopulmonary apparatus and the roentgenographic 
visualization of the genitourinary tract. Goodman (1933) describes its use in 
pulmonary diagnosis. It helps to show directions of the trachea and bronchi 
and bronchial stenoses, lung abscess, pulminary fistulae, and tumors of pleura. 
According to Mathieu (1937) utero-salpingography is valuable in detecting 
patency or nonpatency of, or localization of the occlusion of, the Fallopian tubes, 
visualization of the uterine cavity, and the diagnosis of intrauterine tumors. 
It also serves for the discovery of spinal cord tumors, the study of fistulous 
tracts, and abscess cavities. The ophthalmologist at first used lipiodol injec- 
tions to visualize the lacrimal ducts and, according to Dimitry (1937), it is 
possible to visualize effectively the globe of the eye by injecting the retrobulbar 
space. 

Physical Properties of Iodochloral 

Iodochloral (G. D. Searle & Co.) is an American product developed in the 
Searle Research Laboratories. It has a specific gravity of 1.23 at 25° C. It con- 
tains 27.0 per cent iodine and 7.5 per cent chlorine, organically combined with 
a highly refined peanut oil. The manufacturers claim that this combination of 
two halogens with the unsaturated fatty acid esters of the peanut oil affords ad- 
vantages not possessed by compounds depending on one halogen for their 
radiopacity. The two halogens, iodine and chlorine, unite on adjacent carbon 
atoms of the unsaturated fatty acid esters of the peanut oil, and therefore 
possess greater stability than those having two iodine atoms in similar position. 
This can be demonstrated by testing the product by incubation at 140° F. for 
ten days, which does not disturb the stability of the chemical compound. Iodo- 
chloral may therefore, if desired, be subjected to autoclaving at 15 pounds 
pressure and 250° F. for fifteen minutes without being decomposed. It should, 
however, be used within a brief period following such treatment, the interval 
extending not over thirty days. Iodochloral also may be warmed to body tem- 
perature. A portion of a vial may be used and the remainder, properly re- 
capped and stored, may be saved for use at a later date without fear of decom- 
position because of its initial exposure to air. 


Therapeutic Action of Iodochloral 


The manufacturers state that the peanut oil, the only destearinized oil 
available, was demonstrated in an unpublished survey conducted by Dr. Chester 
N. Warfield formerly associated with the X-ray Department of the Cook County 
Hospital, Chicago, to be the least irritating of all the edible vegetable oils suit- 
able for iodizing. In addition, iodochloral is notably free from irritation partly 
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because of the firm character of the organic linkage between the oil and the 
halogens, and partly because the peanut oil itself is especially adaptable to this 
purpose. By a special process the glyceryl esters of the saturated fatty acids 
are precipitated, which insures against their subsequent precipitation in the 
finished product as a result of abnormal storage conditions. Iodochloral may be 
diluted with two or three volumes of a refined peanut or olive oil if a modifica- 
tion of its viscosity is desired; so diluted it will retain ample efficiency for use 
in roentgen diagnosis. 

lodochloral exerts a beneficial influence which the originators believe to be 
the result of mechanical action. On account of its specific gravity, being heavier 
than mucopurulent secretions present in infected cavities, it displaces the toxic 
material contained therein, which is especially the case in bronchiectatice cavities 
and the maxillary sinuses. As in case of lipiodol, due to the presence of iodine 
this drug should be used with caution in pulmonary tuberculosis, in hyper- 
thyroidism, and thyroid adenoma in the adult. 


Indication for Use in Roentgen Diagnosis 
[odochloral is used for investigation of a variety of pathologic conditions 
of the sinuses, the bronchial tree, the uterus and Fallopian tubes, the urinary 
bladder, the spinal canal, and fistulae of the soft tissues of the body, in a similar 
manner as deseribed for lipiodol. 


THE USE OF RADIOPAQUE MEDIA IN ORAL SURGERY 


In the diagnosis of oral disease, these media have many uses. In most in- 
stances they are used only as an aid in diagnosis, in others they serve as a local 
therapeutic agent as well, through the action of the iodine which is set free in 
small quantities continuously by decomposition of the substance by the inflamed 
tissue. The less stable lipiodol is probably more effective than iodochloral in 
this respect. 

Instrumentarium 

The instrumentarium consists of a syringe and suitable needles or cannulas 
(Fig. 1). A 3 e.c. Luer Lok syringe, or a Fischer syringe as used in local anes- 
thesia, with a soft metal washer placed over the thread and cannulas to fit, may 
be used. The Fischer syringe is ideal for the injection of glands because it is 
constructed so that force can be easily applied. For the injection of cysts the 
Luer syringe is recommended because after using it to aspirate the cyst fluid, 
it ean be easily detached from the inserted needle and replaced by a syringe 
filled with substance to be injected. In other words, the needle does not have to 
be withdrawn. 

For the injection of cysts and the sinuses sharp needles are best, not only 
because it is possible to force them through a thin cyst wall, but mainly because 
they will cut through the membrane lining the cavity which is of great im- 
portance. A dull needle may separate the membrane from the bone, in which 
ease the injected fluid accumulates beneath the membrane instead of in the 
cavity. This may lead to serious error in diagnosis. For the injection of glands 
a blunt cannula is required; a sharp needle may perforate the duct. A 21 
gauge cannula 1.5 em. long with a tapered hub or a lacrimal cannula with a bulb 
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at the end that will prevent the escape of the fluid at the orifice of the duct is 
to be preferred. For injections of the submaxillary duct a curved cannula is 
chosen; for the parotid duct a straight or curved cannula may be used. The 
lipiodol or iodochloral should be heated to slightly above body temperature, es- 
pecially if a cannula of small size is used, to facilitate its flow through the small 
lumen, or the viscidity of the solution may be diminished by dilution with re- 
fined peanut or olive oil properly sterilized. 


The Injection of Fistulae 

Fistulae of the skin of the face are frequently associated with dental infec- 
tion. The dermatologist, as Anderson (1937) points out, frequently does not 
recognize that persistent fistulous tracts on the cheek, the chin, or angle of the 
jaw resist treatment because of a hidden etiologic factor which generally is an 
abscessed tooth, a retained infected root, or a bone sequestrum. The reason that 
such fistulae are not recognized as tracts leading from an infectious focus to the 
skin is because of the granulomatous lesion forming at the outlet. These lesions 
appear to be dermal entities, as shown in Fig. 2. Moorehead (1925) pointed out 
that such fistulous tracts from a jaw infection may travel down the neck along 
the platysma muscle and break through at the shoulder. By injecting lipiodol 
it is possible to prove that the fistula leads to the jaw, and sometimes to an 
infected tooth. In other instances the abscess originates entirely in the soft 
tissue which, when injected, can be demonstrated in the x-ray picture. 


Fig. 1.—Instrumentarium. 


Case 1, Abscess in Cheek.—A patient who complained of a swelling of the 
cheek with pain and pus discharge into the mouth presented a fistula on the in- 
ner surface of the cheek near the outlet of the parotid duct. The patient had 
had all his teeth extracted a long time ago. It was necessary to make a dif- 
ferential diagnosis between an abscess in the cheek and infection of the parotid 
gland from which such discharge might emanate. The roentgenogram showed 
that the lipiodol filled an abscess cavity without entering the parotid duct, as 
shown in Fig. 3. 


CasE 2, Periapical Abscess With Fistula—Another patient presented a 
fistula on the alveolar process where two teeth were missing. The first premolar 
had recently been extracted and there was profuse pus discharge from a gingival 
opening without swelling. Injection of lipiodol showed that the pus came from 


a large abscess area connected with the adjoining tooth, as shown in Fig. 4. 


Fig. 2.—Granulomatous lesion of the skin, the outlet of a fistulous tract originating in the 
mandible at the site of a sequestrum. 


Fig. 3. 


Fig. 3, Case 1.—Abscess in cheek injected with lipiodol. 


Case 2.—Injection of fistula in premolar region shows large abscess cavity con- 


Fig. 4, 
nected with first molar. 


Technique of Injection.—The lipiodol is drawn into a 3 ¢.c. syringe into 
which a blunt curved needle is mounted. If the fistula is large, impression 


compound may be built up around the needle, which is then pressed into the 


orifice, the oil being injected with moderate pressure. 


the needle is removed, and any surplus that escapes from the opening is removed 
with gauze; then the orifice is sealed with cotton and collodion if the fistula 
is on the skin, or by applying a piece of dry gauze if it is on the mucosa of the 


mouth. This is to prevent reflux of the oil which confuses the x-ray picture 


when it runs into the mouth. 
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When the cavity is filled 
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The Injection of Cystic Cavities in the Jaws 

The injection of radiopaque media into bone cysts aids in the differentiation 
between cysts containing fluid and cystic tumors. It also makes it possible to 
visualize the location and outline of the cavity which is especially important in 
the upper jaw. Thus, visualization is facilitated by lipiodol injection which, 
in turn, aids in the planning of an operation. This method is especially valu- 
able for diagnosis of cysts in the maxilla, because in the molar region, small 
cysts are often difficult to differentiate from partitions caused by septae in the 
floor of the maxillary sinus. 

Case 3, Radicular Cyst——A patient presenting symptoms of dull pressure 
associated with the maxillary molar which was slightly tender was roent- 
genographed. Slight periapical changes were found around the apices of the 
molar and an area which might be taken for a partition of the floor of the 
antrum (Fig. 5). Differential diagnosis was made by injecting lipiodol, which 
helped to demonstrate a small radicular cyst (Fig. 6). 


Figs. 5 and 6, Case 3.—5 shows molar region with an area that might be a cyst or a 
compartment of the maxillary sinus. 6 shows the area injected with lipiodol which proves it to 


be a cyst. 


Fig. 


Fig. 7, Case 4.—Shows a roentgen film of patient with expansion of the facial wall, pre- 
sumably a cyst. 
Fig. 8, Case 4.—Shows the roentgen film after replacing cystic fluid by a radiopaque sub- 


stance, The outline of the cyst is now visualized. Compare with Fig. 7. 


Case 4, Large Maszillary Cyst—Another patient presented an expansion 
of the facial wall in the region of the canine fossa. There was also a bulging 
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of the palate, both conditions having become gradually worse. The roentgen 
examination showed the expansion of the face but not the outline of the cyst 
(Fig. 7). A needle mounted on a syringe was inserted into the swelling through 
an area anesthetized with procaine hydrochloride. Six ecubie centimeters of 
fluid were aspirated. Another syringe filled with lipiodol was attached to the 
same needle which remained in place. The lipiodol was injected to replace the 
withdrawn fluid of the cyst. Fig. 8 shows the resulting roentgenograms giving 
the size and outline of the cystic cavity. 


Case 5, Cyst of the Mandible-——A young girl presented a swelling at the 
outer surface of the mandible, which on roentgen examination was seen to be a 
cyst, as shown in Fig. 9. A needle could be easily foreed into the cyst cavity 
through which a mucopurulent liquid was removed by aspiration. Lipiodol 
was injected which filled only an irregular area in the center of the cystic cavity, 
as shown in Fig. 10. Pathologic examination of the excised tissue showed it 
to be a thick epithelial lined cyst sae with some lipiodol contained in the tissue. 
This lipiodol probably corresponds with the lipiodol seen between the bony eyst 
wall and the injected center. 


Figs. 9 and 10, Case 5.—9 shows cyst in mandible. 10 shows replacement of cystic fluid b) 
lipiodol. Note lipiodol in cyst wall between periphery and injected center. 

Case 6, Benign Giant-Cell Tumor of the Mandible——This patient, a woman 
aged 58 years, presented a swelling on the right side of the mandible. The 
roentgenogram had revealed an area of osteolysis involving the canine and two 
premolars (Fig. 11). Though the picture was not quite typical of a cyst, an 
injection of lipiodol was made in order to get further information. The new 
x-ray showed that considerable lipiodol was taken up by the tumor; the in- 
jected area was of irregular outline with extension in a posterior direction. The 
mandibular canal was filled for a short distance, as shown in Fig. 12. Pathologie 
examination of the excised tissue showed the tumor to be a central benign giant- 
eell tumor. Fig. 13 shows an x-ray of this patient’s jaw eleven months after 
operation. It will be noted that lipiodol is still present, presumably in the 
lymphatie vessels and submaxillary lymph glands. The patient had no dis- 
comfort, and there was no recurrence of the tumor. 

Case 6 demonstrates the findings in a central tumor of the jaw. Central 
tumors frequently appear as cystic areas in the x-ray picture and can be recog- 
nized because on aspiration it is found that there is no fluid present in the area. 
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If lipiodol is injected, the roentgenogram shows irregular filling with peripheral 
extension that may indicate the infiltrating character of the lesion. 

Technique of Injecting Cystic Cavities——The site of the injection must be 
earefully selected. In the mandible this is simple; in the maxilla one must be 
careful to locate a place which leads into the cyst and avoid injecting the max- 
illary sinus. If a fistula is present it may serve as the place of entrance. A sharp 
needle should be used which generally can be forced through the greatly thinned 


Fig. 11. 


Fig. 12. 


Fig. 13. 


Figs. 11 to 13, Case 6.—11 shows osteolytic area which was proved to be a benign giant- 
cell tumor of the mandible. 12, Injection of lipiodol into tumor causes irregular injection of area. 
13, Roentgen film taken eleven months later showing that droplets of lipiodol are still present 
in lymphatics. . 


out cyst wall. If the bone is resistant a small drill hole should first be made 
through a small incision in the mucosa. It is important that the needle pene- 
trates the cyst membrane, as otherwise the solution is injected outside the cyst 
sac separating it from the bone. The cystic fluid must first be aspirated after 
which lipiodol or iodochloral is injected. This is accomplished by attaching a 
second syringe to the needle which should be left in place. The withdrawn fluid 
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gives some indication of the amount of radiopaque solution that can be injected. 
After withdrawing the needle the hole should be closed by pressing on it with 


gauze. The gauze is removed before the x-ray exposure is made. 


Injections of the Paranasal Sinuses 

Reverchon and Worms (1925) introduced the use of lipiodol as an aid in the 
diagnosis of otolaryngologic disease. Wolf (1929) reported on a study of 
antral diseases with the aid of injections of iodized oil. The instillation of 
lipiodol into the sinuses of the face causes little or no discomfort but aids greatly 
in differentiation of the various pathologie conditions. 

The oral surgeon is often confronted with the diagnosis of pathologic 
processes in the maxillary sinuses and will find the use of injections with 
radiopaque substances of great value. 

Cysts in the Floor of the Antrum.—Cysts that arise from the floor of the 
sinus are generally of odontogenic origin. Two cases of cysts of the maxilla 
encroaching on the maxillary sinus have already been described, one shown in 
Figs. 5 and 6 occurring over a molar tooth, the other, Figs. 7 and 8, encroaching 
on the sinus from the anterior part of the maxilla. In some cases the findings, 
however, may be negative. 


Fig. 14, Case 7.—Dental film (insert) shows area over premolar. Differential diagnosis 
was made by ir’ lipiodol which, as is seen in the anteroposterior view, is filling the maxil- 
lary sinus con 


CASE 7. vestion of Cyst in Floor of Maxillary Sinus.—The question of a 
cyst in the fi of the maxillary sinus arose when the patient, a woman aged 46, 
was subjected ‘+5 > ~ ntal x-ray examination for the purpose of finding a 
focus of infection... insert of Fig. 14 shows a dental x-ray in which an 


area is seen over the premolar which might be interpreted as a cyst. To diagnose 
the condition, the wall of the sinus was perforated with a small round bur, just 
over the apex of the premolar tooth. A needle was inserted through which 
lipiodol was injected. The amount used, 141% c.c., indicated that a larger cavity 
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than the small cyst shown in the dental film was being filled. The subsequently 
taken x-ray, shown in Fig. 14, verified the fact that the maxillary sinus had 
been completely filled. In order to make sure that the filling of the sinus was 
not because the cyst cavity was missed when the needle was inserted, dental 
films were taken showing the lateral view of the floor of the antrum. Fig. 15 
shows this area again before being filled; Fig. 16 indicates that it was but a 
compartment of the sinus cavity filling with lipiodol. 


Fig. 15. Fig. 16. 


Figs. 15 and 16, Case 7.—To further ascertain that the area shown in the original film, 
Fig. 15, is not a cyst, a dental film was taken after the injection which shows the suspected 
area filled with lipiodol (Fig. 16). 

Tumors, Inflammation, and New Formations——Tumors arising from the 
floor of, or lateral wall of, the maxillary sinus, as well as granulations, polyps, 
and mucous cysts, or the thickened membrane itself in chronic maxillary sinusitis, 
may be visualized by injecting the remaining part of the cavity with this con- 
trast medium. 

Case 8, Mazillary Sinusitis With Polypoid Tissue—After removal of a 
tooth in the maxilla, pus discharge continued from the socket for several days. 
The patient was referred to me for consultation and treatment. The dental film 
showed no unusual condition, the socket of the extracted tooth was clearly out- 
lined, but no bone infection was revealed. A syringe was filled with lipiodol 
and a curved needle was forced up into the socket filled with granulation 
tissue. About 1 ¢.c. of lipiodol could be injected. An anteroposterior view of the 
face (Fig. 17) showed the lipiodol filling a space in the sinus which showed de- 
creased radiolucency if compared with its mate on the other side. The unfilled 
part of the sinus was filled with polypoid tissue caused by chronic sinusitis from 
which the discharge emanated. 

Technique of Injection.—If the maxillary sinus is injected it should first 
be washed with a sterile physiologic saline solution. The otolaryngologist gen- 
erally inserts the needle through the lateral wall from the nose under the in- 
ferior turbinate; the oral surgeon finds the outer wall of the maxilla, generally 
the region of the canine fossa, more convenient. When using the latter method 
the mucosa is first anesthetized by injecting 1 ¢.c. of a 2 per cent novocain 
suprarenin or monocaine epinephrine solution. Then a short vertical incision 
is made. This is spread, and by means of a sterile round bur, a perforation is 
made through the bony wall of the cavity. A sharp needle, gauge 16-20, is now 
inserted. It should cut through the membrane of the maxillary sinus and not, as 
a blunt needle often does, elevate the membrane from the bone so that the sub- 
stance is injected beneath the membrane instead of into the sinus cavity. The 
lipiodol used for this purpose may be diluted, according to Wolf, in the propor- 
tion of 2 parts of lipiodol to 3 parts of sterile olive or peanut oil. Ennis (1932) 
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reeommends dilution with equal parts of petrolatum which increases the viscosity 


so that the solution is slow in leaving the sinus, permitting filling above the nor- 
mal ostium. The solution should be warmed and slowly injected while the pa- 
tient’s head is in an upright position, perhaps slightly inclined toward the side 
to be injected, to prevent the fluid from emptying out before the cavity is filled. 
The capacity of the sinus varies in different individuals; it is between 10 and 
20 ¢.c¢., the average being 15 ¢.c.; therefore the use of a large syringe is indicated. 
Of course, pathologie tissue filling it decreases the amount required, After in- 
jecting the lipiodol the needle is withdrawn and the perforation closed by apply- 
ing cotton. Roentgen exposures should be made immediately. Dental films, oe- 
clusal films, and extraoral films from a lateral and anterior view should be ex- 


posed, and the findings should be carefully compared and analyzed. 


Injection of the Salivary Glands (Sialography) 

Carlsten (1926) was the first to deseribe a method wherein lipiodol was 
injected into the salivary duet for diagnostic purposes. Hobbs, Sneirerson, and 
Faust (1932) as well as Hare (1935) described the injection of the parotid 
glands with radiopaque substances, and the diagnosis of pathologie conditions 
by means of roentgen films of the injected glands. Such roentgen films have 
been named ‘*sialographs.”’ The sialograph is useful in detecting the causes of 
sialoductitis and infection of the salivary glands, as well as evsts and tumors of 


these elands. 


Fig. 17, Case 8.—Maxillary sinusitis with polypoid tissue Injection of a fistula discharging pus 
from the socket of an extracted tooth fills a small area in the maxillary sinus 


Anatomy of the Sahvary Glands 

In order to interpret the slalographs correctly it is Important to be familiar 
with the anatomic variants of the size and components ot the various systems ot 
these glands. 

Most anatomy hooks give a very cursory or inaccurate deseription of the 
salivary glands. Chievitz (1885) of Copenhagen was the first to give a deserip- 
tion based on a careful investigation of embryos 6, 8, 10, and 12 weeks 
old. and two older ones of unknown age. Bujard (1911) of Geneva reconstrueted 


the salivary glands of a human embryo 10 weeks old. Schulte (1918) in the 
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fourth volume of Studies of Cancer and Allied Subjects, issued by Columbia 
University, gives the result of a careful study of the human salivary glands in 
embryos of the Columbia collection. Carmalt (1913) in the same publication 
describes his findings in carefully dissected injected specimens, which showed 
that, as observed by Chievitz, the salivary glands are quite frequently of com- 
plicated structure. Those investigators who studied the salivary glands in 
histologic sections used frontal sections for this purpose. In an investigation 
which I (Thoma, 1919) carried out on a large number of embryos, I used serial 
sections cut in a sagittal plane. This study confirmed the findings of previous 
investigators, viz., (1) that the salivary glands do not only vary in form in dif- 
ferent individuals, but that they also differ on the two sides of one individual; 
(2) that besides the main glands there may be accessory glands which are located 
near the main gland, and secondary glands, which are more independent in their 
location away from the main gland, both draining into the main duct, the first 


near the main gland, the latter nearer the orifice of the duct. 


| Man. 


Fig. 18.—Dissection of adult human salivary glands. PG, parotid gland; SPG, secondary 
parotid gland: PD, parotid duct; SG, submaxillary gland; SMD, submaxillary duct ; SSG, acces- 
sory submaxillary gland: SMi, minor sublingual glands; Man, mandible; Maz, maxilla; BM, 
buccinator muscle: StM, sternomastoid muscle: My, mylohyoid muscle; D, digastric muscle. 


SMD 


The parotid gland is situated uiu.cst completely behind the ramus of the 
mandible. It extends into the retromandibuir fossa. Its boundaries are the 
posterior border of the ramus and masseter muscle, the sternomastoid muscle, the 
mastoid process, and the bony meatus of the ear. Medially it reaches as far 
as the styloid process and its muscular attachments, and laterally to the skin. 
Occasionally it extends over the angle of the jaw, as far forward as the sub- 
maxillary gland. The parotid duct runs over the masseter muscle in a horizontal 
direction, at the edge of which it turns abruptly penetrating through the buc- 
cinator muscle to the mucosa of the cheek. Along this duct a secondary gland 
is often found (Fig. 23) extending beneath the zygomatic arch. It varies in size 


and has a duct leading into the main duct of the gland (Fig. 18 
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The Submazillary Gland.—This gland is situated in the submaxillary 
triangle below the mylohyoid muscle between the inner surface of the mandible 
and the digastric muscle. It is best examined by placing one’s finger into the 
mouth and feeling with the other hand the region below the angle of the jaw. 
The gland is usually divided into three or four large lobes by incisures which 
penetrate to the hilus. It has a very long duct which inside the gland runs 
upward and back, and after leaving it makes a sharp curve forward around the 
mylohyoid muscle until it reaches the caruncula salivaris. This is well il- 


lustrated in the sialograph (Fig. 24) which shows a normal gland. <Ae- 
eessory and secondary glands may be present. The former are located below the 
mylohyoid musele and often have a long duct leading into the main duet 
(Fig. 18); the latter are located on the oral side of the mylohyoid and may be 
found on the ventral as well as dorsal side of the duet, being connected with it 
by very short smaller ducts. These accessory and secondary glands form lobules 
resembling, except for size, the main glands and are of round or oval shape 
(Fig. 19). 


Fig. 19.—Deep dissection of adult salivary glands (After Columbia University Morphologi- 
cal Museum, No. 1980, by Carmalt). HyM, Hyoglossus muscle; GeM, geniohyoid muscle; GAM, 
genioglossus muscle; FA, facial artery; SM, submaxillary gland; ASM, secondary submaxillary 
glands: SMa, major sublingual gland; SMi, minor sublingual glands. 


In the larger embryos which I examined in the study referred to above, 


the findings were as follows: 


SUBMAXILLARY GLAND; ACCESSORY AND SECONDARY GLANDS 


SIZ} ACCESSORY GLANDS SECONDARY 7 
EMBRYO 
MM. VENTRAI DORSATI GLANDS 
Minot 851 22.0 ] ] 
Minot 1598 28.8 
Minot 1706 31.0 2 2 
Minot 290 32.0 
Thoma $7.0 l 4 
Thoma 2 52.0 l l 2 
Thoma 5 62.0 - 
7 embryos 3 l 3 7 


The sublingual glands consist of a pair of major and a larger number of 
minor sublingual glands. 
The major sublingual glands are not consistently present. They may be 


missing completely or only one may be present on one side. They are located in 
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the anterior part of the mouth above the mylohyoid muscle, the duct extending 
forward and upward (Fig. 19). It either joins the submaxillary duct or opens 
independently on the papilla salivaris. In the embryos which I examined a 
major sublingual gland was found on both sides in two cases out of six. on one 
side in two, and in two embrvos these glands were absent. 

The minor sublingual glands are a large group of smaller glands arranged 
along the floor of the mouth with individual outlets, the duets of Rivini, opening 
on the plica sublingualis. If the major sublingual glands are absent the minor 
sublingual glands develop to a large sized mass; when present, the minor glands 


are likely to become reduced in size and extent 


Fig. 20, Case 9.—Shows parotid swelling causing ear to protrude. 


Fig. 21, Case 9.—Sialograph shows stricture and dilation of ducts to be the cause of the swelling. 


Sialoductitis and Infection of the Salivary Glands.—In many eases of 
parotitis the cause is a stricture or a bend in the duet which in turn causes re 
tention of saliva and swelling of the parotid region. In such cases the swelling 
is greater just before mealtimes, receding after eating. If of lone standine 
cystic spaces may form in the gland whieh fill with lipiodol, or the duet may be- 


come greatly dilated distal to the obstruction. 
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CASE 9, Parotid Swelling Due to Stricture in Duct.—A young patient com 
plained of periodical swelling of the parotid gland lasting one-half to three- 
quarters of an hour, occurring before mealtime. A salty discharge into the 
mouth was noted. She presented a swelling behind the angle of the jaw which 
caused the ear to protrude (Fig. 20). When pressure or massage was applied 
to the swelling a mucopurulent discharge could be noticed to exude from the 
orifice of the duet. A sialograph (Fig. 21) was made which showed a stricture 
in the duet. Beyond the stricture the main as well as the contributory duets 
were greatly enlarged. 

Case 10, Parotid Swelling Due to Strictures Causing Segmented Dilations 
of Duct.—This ease is that of a patient who also complained of swelling of 
the parotid gland. The sialograph of this man, aged 41 vears, showed seemented 
dilations of the duct due to multiple strictures which prevented the exeretion 


of saliva (Fig. 22 


Sialograph showing segmented dilations of parotid duct caused by multiple 

strictures, Patient complained of swelling of parotid gland 
Tumors of the Salivary Glands.—Both benign and malignant tumors may be 
found to cause enlargement of the salivary glands. The mixed tumor of the 
salivary gland and eystic adenoma are common in this region. Malignant tu 
mors are generally adenocarcinoma; fibrosarcoma is very rare. The sialogram 
enables the diagnostician to draw conclusions regarding differential diagnosis. 
Schroff (1939) states that in mixed tumors there are one or more of the follow- 
ing conditions revealed: (1) Buekline of the duct; (2) filling defects; and 
(3) hone erosions. Malignaney is indicated by (] localized effusion puddling, 


(2) distortion and irregularity, (3) incomplete filling, and (4) filling defects. 


Case 11, Mired Tumor of Parotid Gland.—The patient, a married woman 


aged 29 years, presented a swelling at the angle of the jaw in front of the right 


ear. It was changeable in size, being very large some days and small other days. 
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The patient had not noticed that it changed before or after mealtimes. The 
mouth felt dry and at times she had difficulty swallowing food. She complained 
of pain located anterior to the ear and below the jaw. Examination showed a 
soft tumor the size of a walnut directly behind the angle of the jaw. The flat 
roentgenogram showed absence of salivary ealeuli. Lipiodol, 3 ¢.c., was injected 
into the parotid duct, which resulted in the sialograph shown in Fig. 23. It 
shows a large filling defect, A; the ducts of the normal part of the gland around 
it have been filled. The tumor was excised by Dr. R. C. Tanzer of Hanover, 
N. H. He found an encapsulated mixed tumor embedded in the substance of 
the gland with a very sizable extension into the retromolar region. The con- 
ralescence was uneventful, and the operation caused no facial paralysis. 


Fig. 23, Case 11.—Sialograrh of mixed tumor of rarotid gland. A indicates filling defect caused 
by tumor. Note duct leading to secondary gland. 

Technique of Injection.—To inject the parotid gland the papilla is located 
on the inside of the cheek opposite the second maxillary molar tooth. If the ori- 
fice is not visible, massage of the gland or putting lemon juice into the patient’s 
mouth will cause the excretion of saliva indicating the location of the opening. 
The area is sterilized with tincture of metaphen and the sterile cannula (1.5 em. 
long, 20 gauge, with blunt point) is inserted as far as the hub, generally reach- 
ing as far as the edge of the masseter muscle. Lipiodol or iodochloral is then 
injected until the patient feels a slight amount of pain, when a reading is taken 
on the syringe. An additional amount of equal volume is then injected causing 
somewhat greater discomfort. The total amount injected is generally 1 to 14% 
e.c. After the needle is withdrawn dry sterile gauze is placed on the opening 
to prevent escape of the fluid until after a lateral roentgen view is made. 

The submaxillary gland is injected by inserting the curved cannula into the 
opening of the caruncula salivaris. There are two such openings, one on each side 
of the median line. When inserting the cannula it should be remembered that 
the direction of the duct is away from the median line, that is, proceeding in an 
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oblique direction. About 0.5 to 0.75 ¢.c. is sufficient to inject this gland. Fig, 24 
shows an injected submaxillary gland; the duct on the opposite side was in- 
jected also. 

The glandular injections should be made slowly and with the solution at 
body temperature. As a great force is sometimes needed to press the solution 
through the small lumen of the cannula, a strong syringe like the Fischer syringe 
is of great advantage. The discomfort caused by the complete filling is slight 
and disappears promptly after the fluid is allowed to run out. The gland 
should be gently massaged by the patient every day a number of times. In three 


days or less all the oil is generally eliminated. 


Fig. 24 Sialograph of normal submaxillary gland. 


SUMMARY 


The use of radiopaque diagnostic media is of benefit in: 

1. The diagnosis of the origin of fistulae. 

2. The diagnosis and localization of cysts of the jaws. 

3. The differential diagnosis between cysts and central tumors of the jaws. 

4. The diagnosis of involvement of the maxillary sinuses by infection from 
the teeth and new formations. 

». The diagnosis of sialoductitis with stricture and dilation of the duct of 
the salivary glands. 

6. The differential diagnosis between inflammatory swelling and tumors of 
the salivary glands. 

The anatomy of the vlands has been reviewed to point out anatomi¢ varia- 
tions, and frequency of occurrence of accessory and secondary glands, because 
recognition of these normal variants is important in diagnosis of pathologic con- 
ditions. 
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ELECTROSURGERY 
Wa. I. Oaus, D.D.S., Lir. Com. U. S. N. R. (S), D. C. 


ENTISTRY, a mechanical art in the nineteenth century, is recognized as a 

science in the twentieth century because of the contribution and develop- 
ment of the roentgen ray, spreading light to a field long in darkness, and 
enabling pathologists through the study of findings from areas of destruction 
shown in the ray, to prove the reality of the theory of focal infection. 

This great contribution made dentistry a specialized branch of medicine, a 
fact definitely recorded through the appointment of a dentist to the rank of 
General in the U. S. Army Dental Corps, and a recognition of equality that can 
be well used as a standard. 

Although medicine, accepting the ray as of immediate value, began scientific 
investigations of the roentgen ray immediately following Roentgen’s great eon- 
tribution in 1896, optimistically predicting a great place for it in the future 
development of medicine and surgery, it was twenty years before the dental 
schools adopted the study of roentgenology, and dentists found a routine use 
for this development in their offices. 

Today we are faced with a similar problem; medicine and surgery have 
adopted a new system of surgery, electrosurgery. Its many uses are accepted, 
the value of its application proved bevond the shadow of a doubt. The technique 
IS superior to scalpel surgery because it enables surgeons to reach depths never 
before attempted in major surgery, and creates a short cut to many minor sur 
gical problems. Dentistry, however, has been slow in its adoption. Further 
development of dentistry in the streamline age lies in the recognition of electro 
surgery as it applies to dental problems. 

Dr. William Clark of Philadelphia is the father of the development of 
electrosurgery. The men that substantiated his work and developed it to its 
present stage are Dr. Howard Kelly and Dr. Grant Ward of Johns Hopkins 
University, whose book, Llectrosurgery, published in 1932, clearly demonstrated 
the work for surgery. Dr. Elmer Brown and I have collaborated in its develop- 
ment for dentistry for the past fifteen vears, and can report over 5,000 cases 
operated with this technique. Dr. M. K. Baklor has collaborated in the develop- 


ment of the sterilizing of root canals, reporting 1,500 cases in nine years. 


HISTORY OF ELECTROSURGERY 

Dr. Howard Kelly writes, ‘‘In my younger days, in the late sixties and 
seventies, the amputation of a leg, arm or breast, were dramatic deeds of the 
surgical amphitheater; then, decade by decade, those adjuvants arrived which 
have so completely transformed the field. 

‘The great contributions of cellular pathology and bacteriology gave us 
scientific surgery, whereas the x-ray and radium opened a larger field of ray 
therapy which extended its benefits in many conditions beyond the reach of 


surgery. 
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‘*‘Now for the next arrival, still on the threshold, is electrosurgery, which 
acts conjointly with ray therapy and, where tissues have been inured to the 
rays, replaces it effectively; a newcomer now rapidly enlarging her domain 
and seeing her final adjustments in the family. Novel as is the realm and in- 
determinate, electrosurgery opens up a vista, we believe, destined in no small 
measure to replace scalpel, ligature, and hand contacts with wounds, as well 
as notably to pare down the number of those listed as the ‘inoperables’ by 
skilled surgeons.’’ 

Electrosurgery is the application of high frequency electric currents for the 
destruction and removal of diseased tissue or for cutting through normal tissue 
with diminished bleeding. The development is the outcome of a century of 
cooperative labor by physicists and medical and surgical investigation. The 
memorable experiments of William Gilbert (1540-1603), physician to Queen 
Elizabeth, in magnetism and electricity, the Leyden jar (1746), electromagnetic 
induction by Oersted (1821) and Hertz’s discovery in 1884 that vibratory waves, 
so vital to wireless telegraphy and radio communications, pass from a generator 
to distant receiver without tangible electrical connections; all are fundamental 
in their relation to electrosurgery. 

William J. Norton adapted the principles of these discoveries to the medical 
field and reported his static-induced current to the New York Academy of 
Medicine, March, 1881, crediting Abbe Nollet with demonstrating the breeze, 
spray, sparks, and shock methods of application without actually delivering 
currents to the person disassociated from the spark. 

Franz Nagelschmidt in 1897, demonstrating the efficacy of high frequency 
currents in articular and circulatory diseases, used the term ‘‘diathermy.’’ In 
1898 he presented at the Budapest Congress a diathermy apparatus of greater 
heating quality than the d’Arsonval models, and in 1908 he further stressed 
the value of heat penetration in joint injuries, ‘‘Diathermy in Medicine and 
Surgery.”’ 

Riviere, who secured a duplicate d’Arsonval apparatus from the maker, 
while treating a well-known musician for insomnia, accidentally touched one of 
the circular wires and received a spark which proved stimulating but other- 
wise harmless; this suggested the use of such a spark on an indolent ulcer on the 
back of the musician’s hand which had proved intractable. Under repeated 
applications, the ulcer was healed. In this apparently simple observation, 
we appear to have the first surgical use of high frequency current. 

In 1909 Ponzi announced at the Acadamie de Medicine the cure of super- 
ficial, and even deep-seated cancers, by the use of high frequeney and high 
tension sparks, calling it ‘‘fulguration’’; his current was of high frequeney and 
high voltage but low amperage. This was adopted widely in Europe and in 
America until superseded by William Clark’s desiccation (1910). 

Doyen, in his ‘‘Surgical Therapeutics and Operative Technique,’’ 1917, 


pointed out that the short, branching sparks from the primary current of 


Oudin’s resonator were more effective than the long ones from the secondary 
eurrent. He continued, ‘‘I also noticed that in order to obtain powerful effects, 
it was necessary to connect the metallic bed on which the patient lay with one 
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PI |.—Electrocoagulation can be produced with any of the instruments shown. 
Appearance of white coagulum. Se Showing removal of section for biopsy, loop electrode. 


Removal of section, flap over third molar, tumor, ete., by loop electrode, 4, Electrodesicca 


tion, surface application for removal of warts, corns, moles, and other skin blemishes, 4, 6, 
and 7, Acusection, cutting current, showing controlled current, curved line, circle, can be re 
duced to penetration less than one millimeter, 8, 9, 10, and 11, Electrodes of various shapes 
and forms; others are available and new ones can be designed to suit the operator for his 
particular application. 


2 
4 
| 
5 
6 7 
( \ 
\ 


Electrosurgery 


of the extremities of the self-induction oscillating current, while the active 
electrode was in contact with the other. Sometimes I held the eleetrode a short 
distance from the patient, whose tissues were burnt by a short and brilliant 
spark. I then called this effect bipolar volitization, and sometimes I placed it in 
contact with the surface of the wound so that the spark was suppressed (electro- 
coagulation ).’’ By Doyen’s electrocoagulation, he obtained a penetration depth 
of 6 or 8 em., varying according to the size of the electrode. The temperatures 
reached by the application of this current, as high as 500° C. (932° F.) at the 
surface of the carbonization, did not take place when the electrode was brought 
into contact with the tissue, coagulation being the only result. 

Among the pioneers in America in the use of high frequency currents in 
surgery was Finly R. Cook of New York, who, while using a static machine for 
medical treatments, accidentally short-cireuited the current to his finger with a 
distinct destruction of tissue. From this small event he got the idea of a new 
therapeutic agent, and began to treat small skin warts, moles, aene, pustules, 
and infected tonsils and hemorrhoids. Unaware of the European work, he re- 
ported his results in the Medical Journal in 1906. 

In 1908, deForest made the first radio tube high frequency apparatus 
eapable of furnishing a cutting current, with which Neil and Sternberger, ex- 
perimenting on dogs, made fine clean incisions with little bleeding. DeForest, 
eager to construct an instrument for wider therapeutic uses, failed in his ambi- 
tion owing to lack of medical cooperation. 

These pregnant preliminaries bring us down to the time when William 
Clark of Philadelphia received his first impulse from Edward Titus of New 
York and began investigations in this new field for which he justly holds the 
title, ‘‘ Progenitor of American Electrosurgery.’’ Apart from the fundamental 
principles of Oudin and d’Arsonval, Clark was in no way indebted to the over- 
seas workers of whose labors he was not aware until some years later. In his 
earliest paper, ‘‘Oscillatory Desiceation in the Treatment of Accessible Malig- 
nant Growths and Minor Surgical Conditions’? (Am. Electrotherap. Assn., 
Saratoga Springs, N. Y., Sept. 14, 1910), he used the new term ‘‘desiceation.”’ 

The high frequency currents at that time available were used for the destrue- 
tion of accessible malignancy. These currents were produced by a so-called 
fulguration apparatus made possible by increasing the amperage at the expense 
of the voltage by which could be secured a much hotter and shorter spark, with 
a deeper and more efficient destruction of the tissues. Finding microscopically 
that the cells had become elongated and shrunken by reason of dehydration 
Clark appropriately called this procedure desiccation. 

The more modern transformer type of high frequency machine yields a 
satisfactory desiccation current, and Clark, therefore, adopted it in place of the 
old static. Along with the development of the desiccation apparatus, he in- 
creased the smoothness of the current by substituting a multiple spark gap for 
a single one. 

Clark was the first in this country to venture to remove large growths, 
benign and malignant—extensive epitheliomata, angiomata, pigmented nevi of 


the skin—and to perform amputations of tongues, resection of jaws, exenteration 
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of orbits, removal of noses, ears, ete., and amputation of breasts, and coagulation 
of cervieal cancer by means of electrosurgery. 

Clark’s work was so distinctively outstanding and different from that of 
all predecessors that W. W. Keen and J. Chalmers DeCosta requested chapters 
for their surgical treaties, inaugurating the first substantial recognition in a 
ereat authoritative work. 

His pre-eminent achievements bear throughout the hallmarks of per- 
spicacious, persistent, and accurate scientific endeavor. With his co-workers he 
carefully studied the immediate and remote effects of surgical high frequeney 
currents upon tissues. They watched wounds heal and described types of sears, 
repeating clinical and histologic observations in the treatment of neoplastic 
diseases. 

As a result of these classic endeavors, Clark elaborated a perfectly work- 
able apparatus, and even carried his work to the point of overcoming many of 
the barriers hitherto impassable to general surgery. He built up in detail a new 
technique for many operations as he invaded all the accessible avenues of 
the body, not overlooking one of the most signal advances in brain surgery so 
admirably set forth by Harvey Cushing. 

The enlargement of the field of electrosurgery is due to George A. Wyeth, 
who, working with Loomis Laboratory, New York, in the summer of 1923, con- 
structed a practical apparatus with cutting current of little penetration, easil) 
controlled, allowing primary healing as the thin layer of dehydrated tissue 
(0.1 mm. Ward) on each side of the incision was absorbed. This machine, com 
bined the three electrosurgical currrents available, namely; desiccation (uni- 
terminal dehydration); coagulation (biterminal destruction) ; and, acusection 
(electrosurgical cutting ) 

If the wave trains are highly damped, only the heating and dehydrating 
effects of the current are observed, but if the wave trains are undamped and the 
cuyent density is sufficiently high, then the tissues may be severed at the active 
electrode, as with a sharp scalpel ; and if the electrode be moved rapidly 
through the tissues, the coagulation of the cut surfaces may be kept at a 
minimum. Comparatively vascular tissues may be severed by this method with- 
out loss of blood by use of the proper current. 

Electrodesiccation is the dehydration of living tissues by a moderate heat 
induced by the passage of a uniterminal high frequency current through the 
tissue. As the water evaporates from the cells, the tissues assume a blanched, 
arid appearance, and small warts, moles, corns, and other skin blemishes are 
brushed off in a white dry flake of powder, leaving a considerably toughened 
dry white surface. 

Electrocoagulation is the act of changing the tissue proteins into a homo- 
geneous material. A dry stage is not seen until the treatment is prolonged; the 
tissues first boil in their own fluids and the surrounding lymph, quickly form- 
ing a white coagulum. 

Acusection, cutting currents, are of extremely high frequeney, create a 


molecular disintegration of the tissues, and seal lvmphatices and capillaries as 


they eut. The inerustation which characterizes the edges of the incisions made 
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with a *‘Cautery Knife’’ does not take place with the use of the electrosurgical 
cutting current. Wyeth, the first to emphasize the value of cutting currents, 
states that, ‘‘ Records show an unbroken list of healings by primary union with 
a thinner, finer, less conspicuous sear, gratifving to the operator and to the 
patient.’’ 

Ward states that the line of destruction on each side of the incision with 
the tube current measures but 0.1 mm.; this is sufficient to seal lymphatics and 
capillaries, is almost immediately absorbed, and primary union is rarely held up. 

Laboratory Studies.—Dr. Grant Ward reported that some years ago, they 
tried electrosurgery in operation upon the gallbladder, intestines, appendix, and 
pelvie organs, it being Dr. Kelly’s thought to test out the ‘‘new surgery’? in all 
operative fields in which it might legitimately be used without compromising the 
interests of the patient. He found that there are, without the shadow of a doubt, 
many conditions within the abdomen where electrosurgery is often decidedly 
superior to the ordinary scalpel surgery. 

If voltage is too high, desiccation and carbonization occur about the elee 
trode, with cessation of deep penetration. It ean also be prevented by lessening 
of the density of the cutting current. The ideal machine should have a 250 to 
300 milliamperes delivering capacity, most of which should be electivels 
utilizable at below 200 volts. An inactive pad electrode is placed beneath the 
buttocks. 

Large tumors e¢all for the use of the electrosurgical curette to remove the 
coagulated tissue, exposing a deeper level for further coagulation ; by repetitions 
of this process, advancing deeper and deeper until an assured sound zone is 
reached, eradication is finally completed. Healing is complete in from one to 
three weeks after electrodesiccation, by granulation beneath the seab, followed 
by epithelization, which pushes the scab off. 

After electrocoagulation, the wounds, no matter how large, are left covered 
with a sterile coagulum, from 0.1 to 2 mm. in depth. Usually these wounds are 
so widely destructive tiat the skin edges cannot be approximated and primary 
union is not anticipated. In the postoperative care, this coagulum should be 
kept as free of bacterial infection as possible. The slough begins to come away 
in from seven to ten days, and the wound is usually bare and clean in two weeks. 
Granulations grow with exceptional rapidity; in the smaller wounds epitheliza 
tion quickly takes place; in the larger ones, plastic operations are performed at 
an early date. The sears are always soft and pliable with surprisingly littl 
disfigurement, a sequel especially gratifving in lesions about the face and oral 
cavity. 

The healing following electrosurgery is directly proportional to the amount 
of damage done at the edge of the incision. When the proper current is chosen, 
which gives only a slight brownish discoloration to the skin edge, primary union 
ean usually be expected. Under aseptic precautions, these wounds heal per 
primam. In the presence of an infection, the healing is delayed, as would be the 
case with scalpel incision. Wider sears with slower healing follow the use of 


stronger currents 
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There has been much discussion in the literature lately relative to the heal- 
ing of acusection wounds. Lillenthal, Beverly, Chew, Smith, Wyeth, and a 
host of others have vouched for the primary union, in an exceedingly high 
percentage of cases, with the use of a proper current. Our experiences are that 
when the current has been a little too strong or the electrode has been drawn 
through the tissues too slowly, the stitches must remain a few days longer than 
customary with scalpel wounds. In eases of absolutely asceptic precautions, 
including topical application of antisepties to the incision at short intervals, 
as much as a millimeter of coagulated tissue on each side of the incision was 
absorbed and replaced by sear tissue, giving primary union in about ten days. 
Those who have had less fortunate results in the healing of these wounds can 
probably attribute them to one or both of two factors: first, improper choice 
of current, causing unnecessary destruction of tissues; and, second, too slow 
passage of this electrode through the tissues. 

The quick disappearance of the toxemia after eradication of any extensive 
area of infection is surprising. 

Nowhere has electrosurgery found a more fertile field than in benign and 
malignant lesions of the oral cavity and its accessory sinuses. In the rapid 
painless healing induced by the quick disappearance of the slough and the 
development of healthy granulations without fibrosis, electrosurgery is at times 


superior even to eradication of some mouth tumors. 


HISTORY OF ELECTROSURGERY AS APPLIED TO DENTISTRY 


The author and Dr. Elmer Brown, observing some of the first work of Drs. 
Clark, Kelly, and Ward, recognized the great possibilities of its application to 
dentistry but found the equipment then used in general surgery, with the 
current uncontrolled, too powerful for the delicate tissues of the mouth. With 
the aid of engineers and physicists, a machine was created with controlled 
power. In 1926 sufficient operative cases were on hand to be reported to show 
the progress of electrosurgery at the National Capitol Dental Society. During 
the past fifteen years Dr. Brown and I have operated over 5,000 cases by 
electrosurgery and some of its uses and applications are as follows: 

Elimination of the Pyorrheal Pocket.—This is accomplished surgically with 
the (uniterminal) electric needle. It is an improved system of the Robiesek 
operation (1862) totally discarding packs and limiting the instrumentation to 
a file and electrode. Cutting, coagulating, and sterilizing are done at the same 
time. The healing is by first intention, with slough formation. Completed re- 
sults in some cases have been obtained in from one to three weeks. (Complete 
technique to be presented in the March issue of this Journal. 

Root Canal Sterilization.—Root canals may be sterilized in one or two treat- 
ments, as proved by bacteriologic findings. Dr. Max Baklor reported over 
1,500 successful cases. (To be presented in the April issue of this Journal.) 

Changing of Muscle Attachments and Excision of Hyperplastic Tissues.—In 


edentulous eases in which the alveolar process is resorbed electrosurgery may 


be used to change overhanging muscle attachments and remove excessive loose 
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tissue and flabby mucosa over the tuberosities in routine surgical preparation 
of the mouth for dentures. (To be presented in May issue of this Journal. ) 
Exposing the impacted third molar in normal alignment and preserving this 
tooth to be useful when fully erupted rather than extracting it can be accom- 
plished by electrosurgery. (Presented in the Dental Surve y, December, 1940. 
Elimination of Leucoplakia.—For the treatment of leucoplakia desiccation 
is of great help. (Deseribed in this issue. 


SUMMARY 


l. The practical application of electrosurgery to general surgery has been 
fully established. 

2. Postoperative pathology has proved the advantages of this new system 
of surgery. 

3. Cutting, coagulating, and sterilizing, elimination of infection and quick 
disappearance of the toxemia after eradication of any tumor, make electro- 
surgery a safe procedure for medical and dental problems. 

4. With claims of new growths of tissue and healing in from seven to ten 
days, following major surgery, established by general surgeons, it becomes 
simple to understand that the clearing up of dental infections in pyorrhea, 
and the removal of soft tissue tumors in one to three weeks is possible with 
electrosurgery. 

5. Electrosurgery for dental problems is here to stay as an adjunct to good 
dentistry, and the electric knife will become a standard equipment for every 


modern dental office 


I want to thank Drs. Kelly and Ward for their contribution to this medical history, and 
for their cooperation, encouragement, and aid to me in the development of this technique 
for dentistry. 
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MALIGNANT MELANOMAS 


Wirnu Report or Four- AND SEVEN-YEAR CURES 


JAMES Barrett Brown, M.D., F.A.C.S., anp Louis T. Byars, M.D., 
Str. Louts, Mo. 


ALIGNANT melanomas are recognized to be rapidly fatal tumors, and 

although their number is low in proportion to other malignancies, their 
oceurrence is fairly common. Treatment has often been considered hopeless 
and therefore a decision as to choice of treatment has been confusing. 

Pathologists have referred to the growths both as sarcomas and carcinomas, 
thus adding to the uncertainty of their origin. The majority of these lesions 
first appear on the surface of the body where pigment is common, but primary 
growths have been described in unusual sites, and according to one theory ean 
originate in any ectodermal tissue. They may arise in the skin, the nail bed, 
the choroid of the eve, the mucous membrane of the mouth, rectum, or vagina, 
and have been found in the meninges and parotid gland. 

Destruction of the precancerous lesion is of prime importance, and since 
a large percentage of such malignancies arise in pigmented nevi, if these simple 
looking growths could be removed adequately at the slightest suspicion of 
growth or activity, many patients might be spared (Fig. 11 

The question of removing moles, either for appearance or for the possibil- 
ity of cancer, is often put to the doctor, and therefore some rules are advisable 
for determining which moles had best be removed. Nearly everyone has pig- 
mented moles in profusion, but it would be impossible to remove all of them. 
The safest procedure is to destroy all moles that are subjected to chronic irri- 
tation, as in shaving, friction of clothing, combing the hair, fingering because 
of habit, repeated pulling of hairs, ete., whether they are pigmented or not. 
Every lesion should be removed that shows evidence of growth, inerease in 
vascularity, change of color, repeated infection or ulceration. The smooth, 
coal-black nevi should likewise be removed. 

In the congenital growth that is apt to be flat and not heavily pigmented, 
the basement membrane may be lacking and the cells may be seattered all 
around as they appear in a malignaney, and yet this congenital type rarely 
actually becomes malignant and might even be considered as an anomaly of 
the skin rather than a tumor. Dr. N. A. Womack classifies this type of growth 
as neuro-nevi. On the other hand, the developmental mole that appears at any 
time during life and progresses in size is probably the type that most often 
becomes malignant, and this point of whether a growth is congenital or devel- 


opmental may be of some importance in deciding about removal. 
From the Department of Surgery, Washington University, School of Medicine, S Lou 
Mo. 
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Since there have been instances of activation and the development of can- 
cer by removing or ‘‘fooling’’ with a common mole, many patients, and doe 
tors as well, are afraid of any form of treatment and recommend that all moles 
be left alone. Unquestionably, some practices of therapy are dangerous, such 
as pastes and acids, and even electrodesiccation when done without anesthesia, 
in which circumstance the inability of the patient to cooperate hurries the 
operator. It has been noted by others, as well as ourselves, that multiple elee- 
trodesiceations have been done in many of the terminally fatal lesions. 

The removal should be quick, painless, non-irritating, thorough, and should 
involve the minimum handling of the growth. In quiescent lesions, clean knife 
excision, carried out in such a manner is acceptable. Our usual method, how- 
ever, In small lesions is to use noyocain without inserting the needle in the 
vrowth, and then completely and thoroughly to destroy the area with a small 
pointed electric cautery, which is made to penetrate the entire depth of the 
skin and enter the underlying fat. A cireular burn is thus produced that 
requires dressing for 1 to 3 weeks. The ultimate sear is smaller than the area 
of destruction and after 6 months the area has usually whitened and smoothed 
out so that the patient has little objection to the sear (Fig. 11). In a few 
instanees of keloid or heavy scar formation, a repair is made later. For larger 
lesions, this simple, quick cautery eX¢Ision may also be done, but patient should 
understand repair will be necessary later. 

It has been stated that melanomas arising from non-pigmented areas are 


the most malignant, but so far all we have seen have been pigmented. 


DIAGNOSIS 


The change from an innocent pigmented nevus to a malignancy should 
not be difficult to detect and diagnose. At its onset there may be an increase 
in elevation or of surface area, or the skin may retain its usual texture with 
a deepening of pigmentation to a velvety black. Other early signs are an in- 
crease in vascularity and an apparent chronic infection with slight tenderness. 
The appearance of an entirely new growth may be difficult to diagnose as a 
melanoma; but a localized process in the skin or under the nail presenting an 
increase in bulk and lacking the pain and tenderness of an infection and the 
characteristics of a wart should at least be considered as a malignant neoplasm. 
Obvious melanin may not be present; one such lesion on the heel in our series 
had two small flecks upon its surface which could have been taken for tiny 
blood elots (Fic. 9 

TREATMENT 

Malignant melanomas of the face and head. The local lesion. Death al- 
most never occurs from extension or erosion of the local lesion, as may be the 
ease in other malignancies of the face. This is probably due to the fact that 
hopeless metastases and death occur so rapidly. 

Treatment is limited to surgery since there is almost complete agreement 
that melanomas are resistant to radiation. This does not mean that most an) 
method of local eradication may suffice or be of equal safety, and it is certain 
that tampering with the local lesion by anything less than complete wide removal! 


is merely inviting trouble. The surgical procedure should be quick, should 
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avoid all irritation of the lesion, should require the minimum handling of the 
field, and should remove a generous margin of normal surrounding skin. In 
addition, the underlying subcutaneous tissue down to the fascia should be re- 
moved; usually a greater area of this than of skin is taken, and it may be neces- 
sary to sacrifice a facial nerve or the full thickness of the cheek. It is usual to 
employ the cautery or diathermy in the removal. Repair of the resultant defect 
may require only a free skin graft, but some restorations, of course, may involve 


the use of a pedicle flap. 


Fig. 1.—A, Sear of radical neck dissection for removal of metastatic melanocarcinoma from the 
temple where a healed scar is also shown. Patient well 7 years. 


Metastases from melanomas in general. Such growths require the earliest 
possible widespread removal to avoid metastasis; as to the time element in 
metastasis, one might almost compare hours in melanomas to weeks in other ear- 
cinomas following treatment of the local lesion. Five possibilities are present : 

1. The initial lesion may recur following removal or remain cured (Fig. 1). 

2. Metastases may occur in the adjacent skin in single or multiple patches 
of melanin. These may vary from uniformly deeply pigmented velvety areas to 
stippled smutty patches. This is probably a precursor of widespread metastases. 
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3. The most hopelessly swift spread of all is the sudden appearance of skin 
metastases in many parts of the body, with or without evidence of visceral in- 
volvement. This widespread distribution has raised the question of whether 
this is a blood borne metastasis or the sudden activation of melanin producing 
cells normally present throughout the body. Because of the relationship between 
the pituitary secretion and the melanophore system, Wigby and Metz' treated 
such a patient in June, 1938, with x-ray therapy to the pituitary gland. At the 
date of their publication in February, 1939, there had been complete retrogres- 
sion and recovery of the patient. Patients treated subsequently, which were not 
of this type but fell in the group of loeal gland involvement, did not respond 


(Fig. 8 


lig l B, Photomicrograph of land showing complete replacement with melanocarcinoma. 


1. The loeal lesion may remain eured but later, from a few months to 
twenty-five vears, the patient may die of a visceral metastasis. Most of the 
patients with a long period of alleviation seem to have had the original lesion 
in the choroid of the eve. This must be a blood stream spread, but the malignant 
cells may have been resting in the glands. 

5. The last group and the most important, because it is in these that some 
hope of eure may be held, contains those in which the primary focus is eradi 
eated and the metastasis appears in the regional lymph nodes, there to be held 
in check for some indefinite period, Radical block dissection of the neck has 
shown definite promise and gives patient his only chanee for life (Figs. 1, 3, 
and 5). 

Some patients may show all methods of metastases : local skin, glands, distant 
skin, and viseeral involvement through the blood stream. 

A problem in treatment brought up by a consideration of these methods of 
spread coneerns whether or not prophylactic regional gland dissections should 
be done. Against prophylactic neck dissection is the inability to tell which 
gerowths will metastasize only to the lymph nodes. However, it is well known 
that a gland dissection done before gross involvement occurs gives the patient 
a much better chance than one done after involvement is demonstrable clinically. 
Therefore, if the primary lesion is located so that its lymph drainage is fairly 


well predictable, a prophylactic dissection should be done (Fig. 4 


4 
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REPORTS OF ILLUSTRATIVE PATIENTS 


The following brief case reports are included to show a few worth-while 


results of endeavor and to recall some vagaries of the lesion. 


Case 1.—Seven-year cure following radical neck dissection for metastatic 
melanocarcinoma. The patient shown in Fig. 14 had a mole removed (else- 
where) from the right temple; this recurred in two years and was removed 
again. Three years later a lump appeared under the angle of the jaw. When 
seen at that time, biopsy showed metastatic melanocarcinoma and an extremely 
radical neck dissection was done. Within two months there were many meta- 
statie areas along the upper incision; area was widely excised. Patient has re- 


mained well seven years with no evidence of local or distant recurrence. 


Fiz. 2. 1, Photomicrograph of primary tumor in parotid gland, B, Skin metastases from 


melanocarcinoma of parotid. 


Case 2.—Patient with primary melanoma of parotid and secondary skin 
metastases, alive and well four years after radical removal. <A 45-year-old 
woman had a parotid tumor removed elsewhere and six months later there was 
a recurrence in the gland with subsequent appearance of a black area behind 
the ear. When seen six months later a complete removal of the tumor was done 
without sacrificing the seventh nerve, plus removal of the involved skin. This 
patient is alive four years without evidence of recurrence but should have a 
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complete neck dissection done. The seventh nerve was saved because it was not 


felt that there was enough invasion to necessitate its removal. 


Case 3.—Patient well 114 years following removal of metastatic melano- 
carcinoma. The patient shown in Fig. 3A shows a mass in the neck and the 
scar of removal (done elsewhere) of a black mole from the lobe of the ear 214 
years previously. A thorough but somewhat limited dissection of the area was 
done and he lived 114 years with no sign of recurrence, when he died accident- 


ally. He should have had a complete neck dissection done. 


Case 4.—Mole on chin removed with acid and cancer paste: neck metas- 
tasis. Fig. 44 shows healed primary area on chin with large cervical metastasis 
present six months. The dissected mass and the later appearance are seen in 
Fig. 4B and C. Patient died 114 years after operation from metastases in 


lower neck which were not dissected because of refusal by patient. 


B. 
Fig. 3 1, Healed sear of removal of black mole from lobe of ear and metastasis be- 
low jaw 2% years later. B, Scar of thorough but limited dissection. Patient died accidentally 


1% years later without recurrence. 


Case 5.—Melanoearcinoma in a mole of the cheek; neck metastasis. Tig. 
5A shows mole in a man of 42 years that had developed fifteen vears before. 
It had grown and become blacker in the past two months, and one node under 
the jaw was enlarged. Fig. 5B shows sear of removal and the grafting of the 
original area after radical neck dissection when gross involvement was found. 
One year after neck dissection a mass appeared in the parotid gland of the same 
side. This was removed, but the seventh nerve was saved. The growth was 


found to be melanomatous. No other recurrences fifteen months later. 


Case 6.—Primary parotid melanoecareinoma with seventh nerve paralysis. 
The patient shown in Fig. 6 gave some difficulty in diagnosis because the growth 
was thought to be a malignant mixed tumor of the parotid. At operation, when 
it was found to be coal-black, it was thought at first to be from coal-tar, as he 
was known to have constantly chewed tar on this side of the mouth. Extremely 
radical operation was done, but death resulted in a few months, presumably 


from distant metastases. 
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Case 7.—Melanocarcinoma of the scalp without gland involvement but with 


death from metastasis to the stomach. Fig. 7 shows the primary sealp growth 
that was irritated in combing the hair. It was treated (elsewhere) with the 
‘electric needle’’ and lanced twice. The area was widely excised and grafted. 
our months later death occurred, and he was found to have melanoearcinoma 
around the pylorus. No local recurrence or cervical gland involvement was 


present, 


Fig. 5. 1, Slowly growing mole of 15 years’ duration with new activity in lower part. 
B, Sear of removal and grafting primary area and neck dissection. Gross involvement found in 
neck. Patient well 15 months to date, having had a metastasis removed from the body of the 
parotid gland in the meantime. 


Fig. 6 Primary melanocarcinoma of the parotid with paralysis of the seventh nerve. Death 
some months after radical operation. 

Case 8.—Melanocarcinoma with skin, gland, and pulmonary metastases. 
Fig. 8 shows, rather poorly, the multiple metastases following chemical irrita- 
tion and growth of a mole in the temple. A problem of some academic inter- 
est even though it is of little logic, was involved in the treatment carried out in 
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this patient, namely; since this patient was slowly developing melanotie areas 
over his whole body, it was conjectured that vitiligo might be an opposite con- 
dition. Therefore as a negro was present who had become practically white 
over a period of years, some of his blood and parts of his skin were put under 
the skin of this patient. The disease progressed, however, and pulmonary death 


occurred one year later. 


Fig. 7.—Primary scalp melanocarcinoma developing in an old mole. No regional gland involve- 
ment but death with stomach metastases. 


Fig. 8.—Multiple skin metastases from irritated mole on forehead. Also had lymphatic involve- 
ment and blood stream metastasis to the lungs. 
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CasE 9.—Melanocarcinoma of foot, local and inguinal region control of 
growth, with death from abdominal metastasis. The patient in Fig. 9 is in- 
cluded in this group as a matter of interest. The rather small original lesion 
was controlled by removal and grafting; inguinal involvement was removed with 
no recurrence following, but the patient died after sixteen months with abdom- 
inal metastasis. This growth had developed in an occupational callus which 
had ulcerated and became granulomatous in appearance over a period of six 


months. 


a B. 
Fig. 9. A, Melanocarcinoma with ulceration of six months’ duration. B, Result of wide 
removal and grafting. Inguinal involvement was removed with no recurrence, but death from 
abdominal metastasis resulted in fifteen months. 
Fig. 10. Melanocarcinoma of buccal mucosa in negro with metastasis to the cervical glands and 


lungs. Courtesy of Dr. H. A. Baxter, Montreal, Quebec. 


Case 10.—Melanocarcinoma in arm, removed and grafted. Death 484 years 
later with metastasis in brain but with no local recurrence. A melanocareinoma 
occurred in a developmental mole of seven years’ duration in a woman of 36. 
Wide excision and grafting was done. Nearly five years later she developed a 
metastatic gland above the opposite clavicle and soon died with a cerebral in- 
volvement. There never was any local recurrence or evidence of axillary metas- 


tases on the same side. 


Case 11.—Ocecurrence of melanocarecinoma and adenocarcinoma of sigmoid 
in one patient. A 40-year-old man had a reddened area on his leg eleven years 


previously. Four years later it was traumatized and! i. Three years 
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later a melanocarcinoma was evident, and it was removed. Four years later the 
local area was well but melanocarcinoma was dissected from the inguinal region. 
Four months after this there was intestinal obstruction necessitating a colostomy, 
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and another malignancy was found to be present, an adenocarcinoma of the 
sigmoid. Death occurred three months later with no evidence of the melano- 
carcinoma. 
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RELATION OF OPHTHALMOLOGY TO ORAL DIAGNOSIS 


ARNO E. Town, M.D., New York, N. Y. 


NFECTIONS comprise the great majority of eye diseases. The causes may be 

divided into three classes: exogenous, direct contact, and endogenous, in 
which the infection is established in some remote part of the body and affects 
the eve secondarily. 

We are here concerned with the endogenous infections which constitute the 
vast majority of eye infections and in which the teeth are the main offenders. 
The precise mechanism is in doubt, but inflammatory processes are set up by 
the entrance of microorganisms into the eye by way of the blood stream. We no 
longer doubt the existence of such a mechanism, as many brilliant results have 
been achieved in the relief of inflammatory lesions of the eye by the removal of 
devitalized teeth or other foci of infection. 

A focus of infection is a circumscribed area of disease, necessarily a chronic 
process, existing in teeth, tonsils, nasal sinuses, gall bladder, appendix, lymph 
glands, intestinal tract, prostate, or other portion of the human body, which 
distributes bacteria or toxins through the blood stream or lymphatics. Bacteria 
from pyorrhea, periodontal pockets and apices of teeth may well be swallowed 
and lodged in the intestinal tract to form foci there. 

When organisms circulate in the blood stream, a bacteriemia is produced. 
This is probably an extremely common condition, and in the vast majority of 
eases nothing happens. The resistance of the patient, largely acting through 
the reticulo-endothelial system, deals with the invaders without their causing 
damage, and the infection remains a subinfection. It is to be remembered that 
resistance is not a question entirely of general health, but rather of immunity 
acquired by repeated subinfections. Inflammations, particularly of a degen- 
erative and necrotic type, may be set up without the presence of microorganisms 
in the blood in cases where an exotoxin is liberated in sufficient quantity from 
some local lesion. Therefore, bacteriemia may not be necessary for focal 
reactions, as the eye tissues may be sensitized by the distribution of toxins. 

Focal infections of the teeth inelude all infected pulps and root canals, in- 
fected periapical and periodontal areas. In this country a focus of infection 
causes the great majority of eye infections, and, in our experience, the teeth are 
the predominating foci. 

It has been found that when streptococci and pneumococci were injected 
into rabbits ocular lesions were produced, including keratitis, iritis, and choroid- 
itis; moreover, from these lesions, the injected organisms have been recovered, 
both by microscopic demonstration in section and by recognition in culture. 

In the great majority of endocular infections there is no easily demonstrable 
bacteriemia, the eye may be apparently the only organ singled out, and the 
lesion there is not of an acutely pathogenic nature. Such conditions used to be 
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vaguely and conveniently ascribed to a rheumatic or gouty diathesis, but of late 
years a weighty mass of evidence has accumulated indicating that they depend 
upon infective foci of a mild or chronic nature in-remote parts of the body. The 
conception that a circumscribed area of infected tissue, itself giving rise per- 
haps to no symptoms, may be responsible for pathologic processes occurring else- 
where is corroborated by clinical findings wherein an infective focus has been 
established and wherein the ocular symptoms have cleared up on removal of that 
focus so often that it must be accepted as a fact. 

Although the fact of focal infection must be taken as established, its mech- 
anism is not yet clear. It would appear that the secondary inflammatory lesion 
in the eye could be excited in one of three ways: 


1. By direct organismal infection; the microorganisms being liberated into 
the blood stream, finding lodgment in the eye. 

2. By systemic intoxication; the toxins derived from microorganisms find- 
ing their way to the eye by the blood stream. 

3. By allergic sensitization, which may occur due to the liberation of foreign 
protein at the site of infection, the proteins in question being derived from the 
invading organism itself or elaborated in the reaction between it and the in- 
fected tissues. 

That the bacteria may enter the blood stream from an infected focus was con- 
clusively presented by Okell and Elliot' in 1935. They found that in dental 
sepsis this was not at all a rare event, positive cultures of streptococei cor- 
responding to those in the mouth being found in the blood stream in 10 per 
cent of all patients with oral sepsis, a proportion increasing to 75 per cent when 
the oral condition had been stirred up by dental extractions. The transitory 
nature of the condition is interesting; a second specimen, taken one to six hours 
after the dental extractions, was found to be sterile on culture. We may take 
it, therefore, that a large proportion of patients with developed oral sepsis suf- 
fer from transient bacteriemias, and we must agree that this is not an infection 
of the blood in the ordinary pathogenic sense, but a leak of relatively non- 
pathogenic organisms into the circulation followed by this rapid removal by the 
immune action of the blood. 

It is difficult to understand how the secondary lesions can be confined to the 
eye, and other organs can escape the infectious process. It is necessary to as- 
sume that either certain microorganisms or their toxins can have a highly de- 
veloped specificity for the ocular tissues, or, alternately, that these tissues ean 
acquire a supersensitivity. The theory of elective localization by which various 
strains of microorganisms have a predilection for specific tissues has been 
postulated by Rosenow.? Benedict,*® using strains of streptococci from the teeth 
and other foci, produced ocular inflammation in 67 per cent of rabbits inoeu- 
lated from patients whose eyes were also affected. 

Another alternative is that the essential factor in these common inflamma- 
tions is a hypersensitive or allergic state of the ocular tissues themselves. The 
chance and transitory entry of bacteria into the blood is not the determining 
eause, although it is a necessary link in the chain of events; the determining 


cause is tissue allergy. 
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TREATMENT OF INFECTIONS 


The perfect treatment is to find and eliminate the causative focus and to 
desensitize the patient to it while building up his resistance. Neither of these is 
easy. A thorough search should be made, and should by all means inelude the 
teeth. It must be remembered, however, that the removal of a particular focus, 
although it is frequently followed by a spectacular cure, cannot be relied upon 
to remove the source of infection in each particular case. More than one focus 
may exist simultaneously and more than one bacterial allergy may exist. In 
the search of a focus, it must be admitted that much unnecessary extraction of 
teeth has been done, all for the sake of an iritis which goes placidly on. It some- 
times seems as if the beneficial results are insignificant in comparison with the 
sacrifices involved. One patient on the removal of a focus may show a dramatic 
and immediate recovery ; a second, in which equally conelusive evidence can be 
presented, shows little or no improvement, and the disease slowly progresses. 

When a patient suffering with an eve disease presents himself to the 
ophthalmologist, he is queried upon the state of health of the teeth, and we per- 
suade him to return to his dentist for diagnosis. Close cooperation between 
dentist and oculist is necessary. Naturally, we do not wish any unnecessary 
removal of teeth, but the eye infection is usually serious, the patient’s sight is at 
stake, which justifies the removal of all proved dental foci. I do not say with 
assurance whether bacteria are present in the periapical region of teeth with 
or without periapical roentgenographie changes, but when definite areas of infee- 
tion are present, they should be removed to maintain oral sepsis and general 
health. 

The mere fact that one has lost all of his teeth and is wearing two artificial 
dentures should not exclude the teeth as a causative factor of eve disease. Not 
infrequently we find in the edentulous jaws a remaining infected broken tooth 
fragment or a residual abscess. A complete x-ray examination is indicated and 
the diagnostician should have a thorough knowledge of normal and pathologic 
dental conditions. 

Lack of pain does not necessarily mean absence of disease. Often the pa- 
tient is reluctant to have anything done when pain is absent. Children’s poor 
vision and dizziness in school may be caused by infected teeth or unerupted max- 
illary teeth with which are associated occasionally degenerated follicular cysts. 

All of us could cite numerous instances of patients afflicted with corneal 
uleers, iritis, choroiditis, and optic neuritis who were cured by the removal of 
an offending focus of infection. I may cite the case of an elderly lady who had 
a cataract removed and who developed iritis which did not subside under the 
usual local treatment. It was necessary to prevail upon two oral surgeons to 
remove offending dental foci before the iritis cleared up. At the present time, 
I am treating a patient with choroiditis who has only one eye. His dentist re- 
ported that the teeth were good. I asked for x-rays and found two devitalized 
teeth, one suspicious tooth, and an improperly filled root canal. 

When extracting infected teeth, in the presence of an eye infection, it is 
better to remove one tooth at a time with a sufficient interval between extractions 


so that the flare-up in the eve may not be too great. 
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COMMENT 


Periodic health examinations should always include an examination of 
the mouth and teeth, not only for the prevention of dental caries, but also for 
the detection of dental and periodontal infection, devitalized teeth, or evidence 
of periapical infection. Physicians should acquire x-rays of the teeth in every 
periodic health examination. The eye physician should be able to read dental 
x-rays and judge whether or not the teeth are possibly the cause of the eye in- 
fection, but I believe the dentist should be the final court of appeal and make 
the decision as to removal of teeth after a complete survey. Great care must 
also be exercised, particularly if the lesion is in the choroid, or in the retina 
close to the optic nerve or macula, or near the center, not to produce an intensi- 
fication of the inflammation with resultant serious consequences. It is best not 
to remove teeth just on suspicion. The eye physician must not be hasty, and 
with alarm at the seriousness of the eye condition, order the dentist to remove 
teeth without objective evidence of their faulty condition. Indeed, he should 
rely upon the dentist’s judgment and help the dentist to understand the serious- 
ness of the diagnosis and the probable prognosis if foci are allowed to remain. 

One thing which may account for the difference of opinion between the 
medical and dental professions on the extraction of pulpless teeth is the fact that, 
as a rule, the physician is dealing entirely with sick people, while the dentist 
is treating people who are not physically ill. It seems of the utmost importance 
to me for the dentists and the physicians to cooperate with one another on any 
matters which may be of mutual benefit to the patient. Speaking for myself, 
I am very happy to say that in practically all the cases which were taken up 
with dentists, full cooperation has been pleasantly given and my dental friends 
tell me that the physicians have also been exceptionally cordial and helpful in 
every way, each working unselfishly for the benefit of the patient. 

With this entente cordiale already an established fact, there remains but 
one incompleted link in the chain. In a number of cases I have found that while 
the dentist was willing and anxious to cooperate, he has either failed to recognize 
the focus of infection or considered it of little consequence as a possible causative 
factor in relation to the pathology present in the eye. This presents a delicate 
situation. On the other hand, many times the dentist is confronted with a 
similar state of affairs; a physician will fail to appreciate the seriousness of a 
focus of infection about the teeth and refuse to believe that it could have a 
bearing on the case in question. With the wholehearted cooperation of dentists 
and physicians the patient will be benefited greatly by a correct diagnosis. 
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TREATMENT OF NASAL FRACTURES 


EK. C. Hume, D.D.S., Ky. 


N FACIAL trauma, such as occurs in automobile accidents or in accidents in 
sports, the nasal bones are quite commonly involved. Many such fractures 
can be treated by the very simple device which is here deseribed. 

The splint consists of a piece of wire bent somewhat in the manner of a 
hair pin. The section that forms the loop is widened and both ends are eurved 
backward to allow them to be passed into the nose the desired distance. Some 
rubber tubing is slipped onto the curved ends and allowed to extend slightly 
beyond the ends of the wire in order to protect the mucous membrane of the 
nose. Dental compound is heated over a flame, molded around the rubber tub- 
ine, and while soft, is inserted into the nose so that it will conform to the 
shape of the nostril. The dental compound is then chilled and trimmed with 
a knife. The outer surface is again slightly softened until by reinserting it 
once or twice into the nostril the desired shape and size has been secured. The 


splint is then ready for application. 


Fig. 1 Nasal splint. Fig. 2.—Nasal splint in place. 


Mole skin adhesive tape is applied over the forehead, and the splint is 
inserted into the nostril so that the loop of the wire rests against the mole skin 
adhesive. After the position has been adjusted, the loop is strapped to the 
mole skin with regular adhesive tape. This method of holding the splint in 
place is used to prevent irritation of the skin. The splint is left in place from 
five to eight days. 
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XEROSTOMIA SUCCESSFULLY TREATED WITH NICOTINIC ACID 


WILLIAM Sapuir, M.D., Cuicaco, Inu. 


EROSTOMLIA, also known as aptyalism, asalia, or stomatitis sicca, is a con- 

dition characterized by abnormal dryness of the mouth. The normal 
moist, smooth surface of the lining membrane of mouth, tongue, and buceal 
regions is replaced by a dry, rough surface showing numerous cracks and fis- 
sures which bleed easily. This painful condition prevents the patient from eat- 
ing and chewing properly, and therefore, leads to early inanition and eachexia. 

In general, the literature on xerostomia is meager. The disease was first de- 
scribed and named by Sir Jonathan Hutchinson in 1888.1. By 1922 there were 
forty-seven eases reported’? and by 1932, sixty cases.* 

The etiology of the disease is not clear in many instances. Dehydrating 
diseases such as diabetes mellitus and insipidus, high fever and diarrhea, may 
produce abnormal dryness of mouth, but should not be confused with true idio- 
pathie xerostomia. 

The literature enumerates the following causes in the etiology of the dis- 
ease : atrophy, hypoplasia, or fibrosis (Mikuliez’s disease) of the salivary glands; 
lesions of the central nervous system, such as result from an injury to the head; 
lesions of the peripheral nerves supplying the salivary glands; psychogenic 
factors or mental shock, senile atrophic changes,* * ° x-ray treatment for facial 
hypertrichosis.? In one of two cases, in which xerostomia was found to be as- 
sociated with xerophthalmia, the possibility of an avitaminosis A was suggested.° 
A deficient diet as an etiologic factor is considered by Chamberlin.* With the 
increased interest in vitamin deficiency diseases in recent vears, lesions of the 
oral cavity, gingivitis, stomatitis, cheilitis have been reported to be due to 
avitaminosis.* In view of the rarity of xerostomia such relationship has not 
been demonstrated as yet. It is the purpose of this communication to report 
a case of xerostomia in whom an etiologic relationship to vitamin B deficiency 
could be established. 

REPORT OF A CASE 


Mrs. L. S., aged 49, was admitted to the metabolie elinie on June 17, 1938, 
with the essential complaints of xerostomia. Since 1930 the patient had noted 
a progressively increasing dryness of the mouth. At the time of admission the 
mouth was so dry and painful that she frequently had to sip water in order to 
keep the mucous surface somewhat moist. She had lost considerable weight and 
appeared emaciated. Physical examination revealed the dryness of the mouth 
extending over the whole oral cavity. The mucous membrane was completely 
dry and rough, showing numerous cracks and fissures. The mucous membranes 
of nasal cavities and of the conjunctival sac appeared to be normal and moist. 


From the Metabolic Clinic, Michael Reese Hospital, Chicago, II. 
Submitted February 29, 1940. 
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There was no local pathology as to teeth and salivary glands. An x-ray lip- 
iodol filling examination of the salivary glands revealed normal conditions. 

There were no significant physical findings. A careful examination for 
possible evidence of other vitamin B deficiency symptoms, such as dermatitis, 
peripheral neuritis, gastrointestinal symptoms, diarrhea, and beriberi heart, 
was negative. A gastroscopic examination and Ewald test revealed no abnor- 
malities. 

In view of the failure of previous medication it was thought justified to 
make a therapeutic attempt with vitamin B. Inasmuch as it was not known 
a priori which fraction of the vitamin B complex if any might be responsible 
for the xerostomia, the patient was given veast, thiamin chloride, and nicotinic 
acid in fairly large doses. 

The result was quite striking. When the patient was seen two weeks later, 
there was considerable moisture present in the oral cavity, and the patient felt 
considerably relieved. It then was determined which vitamin B fraction was 
responsible for the improvement. When veast and thiamin chloride were given 
alone, the condition became rapidly worse, but when nicotinie acid was added, 
the improvement was maintained. It was finally found that nicotinie acid 
alone in doses of 50 mg. t.i.d. was capable of maintaining the patient free from 
xerostomia. 

On the basis of our therapeutic test the conelusion seems justified that the 
xerostomia in this case was due to nicotinic acid deficiency. Further proot 
would require the demonstration of a diminished nicotinie acid level of the 
blood. However, the present laboratory methods are difficult technically and 
have not vet been used enough on normal cases to establish normal values. 

. am unable to explain why the patient should have developed such a de- 
ficiency in nicotinic acid and if so why she should not have shown other symp- 
toms of nicotinie acid deficiency, particularly svmptoms of pellagra. It is cer- 


tain that food rich in vitamin B was available to our patient; however, it is 


conceivable that following a nonspecific stomatitis or the extraction of teeth, 
ete., the vitamin intake may have been diminished to such an extent as to pro- 
duce vitamin deficiency and xerostomia. This in turn may have prevented the 
patient from further proper food intake and thus a vicious cirele was estab- 
lished leading to the elinieal picture deseribed., 


CONCLUSIONS 


1. The etiology of xerostomia has remained obscure in spite of numerous 
theories advanced. 
2. A marked curative effect was obtained with nicotinic acid in a ease of 
xerostomia of long standing. 
3. Nicotinie acid deficiency should be included in the etiologic considera- 
tions of xerostomia. 
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Case Reports 


CASE REPORT NO. 46 
AN INTERESTING CASE OF INFILTRATING CARCINOMA OF 
THE MANDIBLE 


LEONARD EpGar Suuutz,* D.D.S., BALTIMoRE, Mp. 


This ease history deals with an infiltrating carcinoma of the oral cavity, a 
secondary tumor which, according to textbooks, involves bone either through 
infiltration by an adjacent localizing malignant surface lesion or through 
metastatic transportation. The tumor when involving the jaw is generally of 
considerable size and forms a large mass, so that it is almost impossible to 
determine the site of origin, except by the study of the history given by the 
patient. The teeth may become loose and protruding, but generally it is the 
dental pain which brings the patient to the clinic rather than the growth itself. 
[If no treatment is received, the bone may become eroded to the extent that 
pathologie fracture occurs from the slightest cause. The following ease is pre- 
sented as an illustration. 

History.—The patient, H. S., a white man, aged 48 years, was admitted to the 
hospital July 6, 1940. His chief complaint was pain and swelling of the mandible. 
He has had good general health, no childhood disease, but has had typhoid fever. 
There are no traces of tuberculosis, venereal diseases, ete. His parents are de- 
ceased, the father having died of stroke, and the mother of abdominal tumor. 
He is married, and the health of his wife is good. He has two children who are 
living and well. 

Present Illness.—The patient dates his illness back to some eighteen months 
prior to admission, at which time he had a small nodule underneath his tongue 
on the lower surface of the gingiva. This nodule became larger and eventually 
quite sore. He consulted his physician and received x-ray therapy in June, 
1939, at the Maryland University Hospital. He says he progressed well, but in 
September, 1939, he had the cervical glands of his neck removed. He got along 
all right until December, 1939, when he noticed a sharp projection on the inner 
surface of the gingiva on the left side of the lower jaw. This bothered him a 
creat deal, and he decided to have some teeth removed, since it was one sharp 
edge of a tooth that was giving him the trouble. He had the mandibular left 
first and second molars extracted on April 26, 1940; since then his jaw has be- 
come progressively worse. It began to swell and gave him a great deal of pain; 
he was treated, but it became no better. For the past three weeks the mandible 
has become very much swollen, hard, and very painful and tender. He says his 
jaw feels somewhat numb in spots. He was advised to come to the Baltimore 
City Hospitals. 


*Intern, Baltimore City Hospitals. 
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Physical Examination.—The patient appeared to be ill. He was well de- 
veloped and nourished, and had no deformities. His temperature was 100.2° F., 
pulse, 82, and blood pressure, 120/80. 

Head.—The eyes were normal, and the extraocular movements normal. The 
ears were normal. The mouth showed very poor hygiene. The patient could not 
open his mouth more than 14 inch, so examination at the time was inadequate. 
The face showed the lower left jaw to be greatly swollen, indurated, and tender. 
It gave a stony sensation to the palpating fingers. The induration extended 
from below the temporomandibular joint to the symphysis menti, and downward 
into the submaxillary region, on the left side. The skin over this area was red, 
shiny, hot, and tight. His beard was seant, and the redness extended over onto 
the right side of his face. 

Neck.—There were no palpable masses or tender areas, but there were two 
bilateral scars on either side which seemed to be incision scars. 

Thorax.—The heart showed no enlargement, sounds of fair quality, and 
regular rhythm. The lungs showed the breath sounds to be clear and vesicular. 
There was resonant percussion, and equal fremitus, and expansion over the 
two sides. 

Gastrointestinal System.—The liver was questionably palpable some 3 em. 
below the costal margin, no masses or tender areas, kidneys not palpable, spleen 
not palpable. 

Genitourinary System.—The inguinal region was negative, no Masses or 
hernia, genitals negative. 

Nervous System.—The reflexes were physiologically normal. 

Lymphatic System.—There was no generalized lymphadenopathy. 


Laboratory Report.—The urine at different dates gave the following: 


Date Sp. Gr. Color Albumin Sugar Microorganisms PH 
7- 7-40 1.018 cloudy negative negative no casts, blood, pus alkaline 
7-20-40 1.012 cloudy negative negative no casts, blood, pus alkaline 
7- 2-40 1.012 straw negative negative no casts, blood, pus alkaline 
10-24-40 cloudy, negative negative amorphous material neutral 
yellow and erystals 


The blood examination yielded the following results: 


Date Hb. Wassermann 
7/ 8/40 3,450 60% negative 
9/25/40 5,100 negative 
9/29/40 5,400 56% negative 
10/ 3/40 56% negative 


X-Ray Report.—Lateral jaw films were taken for diagnosis and to follow 
up the case. July 12, 1940, nothing abnormal was seen in the skull. In the 
mandible there was a diffuse clouding at the angle. Small osteolytie areas 
were seen in the subapical region of the jaw (Fig. 1). 


Aug. 15, 1940, the left side of the mandible showed a transverse fracture 


of the ramus with bone destruction extending into the horizontal ramus, also 
destruction in the anterior part (Fig. 2). Oct. 4, 1940, the left side of the 
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mandible showed marked increase in destruction of bone (Fig. 3). Odct. 22, 
1940, the left mandible showed a transverse fracture and area of bone destrue- 
tion on the anterior inferior margin of the mandible. The right mandible also 
showed an area of bone destruction. Nov. 14, 1940, the left mandible showed 
no change. The right mandible showed a marked increase in the destruction 


of bone. 


Diagnosis.—Carcinoma of the mandible with cellulitis, osteomyelitis, and 


pathologie fracture of the mandible transversely, because of necrosis. 
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Treatment was as follows: 

1. Hot boric acid compresses were applied to the face continuously, for 
cellulitis. 

2. Argyrol 5 per cent washing was prescribed to relieve conjunctivitis in 
left eye, ii Gtt. 

3. 1-10,000 potassium permanganate to be used every three hours was pre- 
scribed as a mouthwash to keep the oral cavity clean. 

4. Morphine by injection and nembutal orally, later changing to pheno- 
barbital were given for pain. Aspirin, 5 gr. every three hours, was also ad- 
ministered in conjunction with codeine sulfate. The patient received mor- 
phine constantly from Nov. 11 to Dee. 6, 1940, ranging from \% to 11% gr. 


The Course of the Disease Since Admission to the Hospital. 

7/ 6/40 Patient admitted (Fig. 4 

7/ 8/40 Condition unchanged. 

7/16/40 Cellulitis clearing up, but face still in foul condition. Patient does 
not eat well and can take only liquids, but does not take them 
well. It seems that a gastrostomy might be advisable. 

7/19/40 Gastrostomy done under local anesthetic, and catheter inserted; 
patient does not complain. Temperature rose to 102° F. 


bo 
— 


Temperature higher today. Patient was given 5 per cent glucose 
in NaCl 1,000 ¢.c. and 10 per cent glucose in NaCl 1,000 e.e. 
Patient starts getting a high vitamin and liquid diet. 

28/40 Patient feeling better the past 2 or 3 days. Has been sleeping well, 


=] 
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and is now receiving tube feedings as well as nourishment by mouth. 
His eye condition has cleared up with the boric acid and argyrol 
washings. 
7/29/40 Gastrostomy wound healed up and stitch is removed, patient better. 
8/11/40 Patient up today, temperature at a lower level. 


4 : 
Fig. 3. 


Infiltrating Care moma of Mandible 113 


8/14/40 There is a necrosis about the lower left canine tooth and the in- 
cisors, with purulent discharge. 

8/23/40 Patient has been troubled with the lower part of the face (Fig. 5). 
There is drainage from an area causing trouble. Patient is now 
getting nembutal as it gives him more relief than phenobarbital. 

9/ 6/40 A probe was inserted into the draining area with the release of pus, 
and there was a gradual subsidence of the swelling. Patient looks 


weaker. 


Fig. 4 Fig 
Fig. 4.—Photograph taken July 6, 1940, on day of admission. 
Fig. 5.—Photograph taken Aug. 23, 1940. 
Fig. 6.—An alveolectomy had been performed to prevent the patient from cutting his tongue. 


9/18/40 Cellulitis has subsided, although there is a slight discharge of puru- 
lent material, and considerable pain. Patient cannot sleep at night. 
Codeine sulfate administered so patient ean sleep. 

9/25/40 Mandible is reopened, there is a slight purulent discharge. Patient 
complains of mandibular anterior teeth being loose. 

10/10/40 After consultation with patient’s physician the lower central and 

lateral incisors were removed. 
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10/14/40 An alveolectomy was performed (Fig. 6) to prevent the patient 
from cutting his tongue; as the entire mandible in the anterior 
region is devoid of soft tissue. 

10/31/40 Patient is not feeling well, and the remaining mandibular teeth are 


now falling out by themselves. 


Fig. 7. 


graphs taken Nov. 25, 1940. 


Figs. 7 and 8. Phot 


Fig. 9.—Photograph taken in the autopsy room. Note the incision scar on the neck. 


11/1-27/40 Patient's anterior teeth in the mandible have fallen out. Patient 
eannot take any liquids or food by mouth, and has not been able to 
speak for a period of two and one-half weeks. He complains of a 
very dry feeling in his mouth and is becoming dehydrated. His face 
is blown up, and therefore he is unable to see (Fig. 7). His tongue, 
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with yellow-colored saliva dripping from it, is hanging from the 
corner of his mouth (Fig. 8). 

The patient has had so much pain under surface of the tongue 
that it was deemed advisable to do a drastic alveolectomy of 
the body of the mandible. The patient was taken to the 
operating room at which time the tongue was found to be very 
edematous and cut where it contracted the alveolar process. With 
sodium pentothal 5 per cent, 480 mg., the alveolar process was 
removed with rongeur foreeps about one-fourth of an inch all 
around the body of the mandible, as a palliative measure to im- 
prove the patient’s comfort. 

The patient is now feeling slightly better. He can take liquids and 
is able to talk, but the disease is running a down-grade course. 
Judging from the present condition, the patient has but a short 
time to live. 

Patient received a feeding through the gastrostomy tubing and be- 
came very sick. 

Patient’s respirations ceased 12:00 P.M. 

Autopsy Report: The patient died of pneumonia (Fig. 9). 


Editorial 


Chemotherapy 


One of the remarkable advances in medicine of the present decade has been 
brought about by the use of chemotherapy in the treatment of infections. In 
1936, mandelic acid was administered in the treatment of infections of the 
urinary tract. In 1937 Helmholz,' and Buchtel and Cook? showed the bac- 
tericidal power of urine after administration of sulfanilamide. Today sulfanil- 
amide, sulfapyridine, and sulfathiazole are available for specific treatment of 
bacterial infections. 

The action of these drugs, in spite of many investigations, still remains 
a mystery. According to MeIntosh and Whitly*® they do not act as direct 
germicides, but more likely neutralize some metabolic function or enzymatic 
activity that blocks the vital food supply of the bacteria. Without doubt, the 
sulfonamide compounds pass readily into most body tissue and fluids. .lethods 
have been developed by which they can be demonstrated—after administration 
by mouth—in the urine, blood, saliva, milk, pleural fluid, spinal fluid, skin and 
sweat, bile, pancreatic juice, ete. Long and Bliss* state that in the case of 
sulfanilamide the level in most body fluids is from 10 to 25 per cent lower than 
in the blood. It is evidently important that these drugs reach the involved 
tissues in sufficient concentration to be effective. Lockwood, Coburn, and 
Stokinger® point out that sulfanilamide depresses strikingly the capacity of the 
microorganisms to invade tissue, but that the effectiveness of the therapy is 
related to the type of lesion, and that in the presence of traumatized or necrotic 
tissue it fails to sterilize a localized infection. It is unable to kill organisms in 
necrotic bone although it may prevent the spreading of the infection. These in- 
vestigators state further that, as far as ean be determined, sulfanilamide is of 
no therapeutic value against well-developed abscesses, but they believe that in 
the presence of sulfanilamide the organisms in a chronic lesion are unable to 
form metastatic infection while free surgical drainage is established or while 
the necrotic tissue, which might serve as a protective nidus for persistant infec- 
tion, is surgically removed. 

In vitro and in vivo studies have been carried out by a number of investi- 
gators which show that the sulfonamide drugs have a specificity for different bac- 
teria and for different strains of bacteria. Bliss and Long*® comparing sulfanil- 
amide and sulfapyridine found the latter in broth culture to be a more effective 
bacteriostatic agent against Bacillus typhi, colon bacilli, and group B of the beta 
hemolytic streptococcus, but neither of them bactericidal for Staphylococcus 
aureus. Alyea and Roberts’ found in addition that in mixed infection the results 
are not as satisfactory as in those caused by single organisms. Lockwood et al° 
pointed out that in necrotic lesions in which both hemolytie streptococci and 
hemolytic staphylococci occurred therapy was often ineffective, even in the 
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presence of free surgical drainage, the staphylococci not being influenced by the 
sulfanilamide. Furthermore, the continuation of purulent lesions with this 
organism seemed to inhibit the chemotherapeutic effect of sulfanilamide on 
hemolytic streptococci. The possibility suggested itself that the staphylococcic 
activity created environmental conditions which interfered with the effect of 
sulfanilamide on the streptococcus. Sulfathiazole, a derivative of sulfanilamide, 
on the other hand, was found effective against the staphylococcus, pneumococcus, 
gonococcus, Streptococcus faecalis, Aerobacter aerogenes, and to a lesser extent, 
Bacillus proteus and Bacillus pyocyaneus, in experiments reported by Carroll, 
Kappel, and Lewis." They found a favorable response to sulfathiazole medica- 
tion in staphylococcic septicemia, perirenal abscesses, staphylocoecie pulmonary 
abscesses, osteomyelitis, and boils. Postoperative wound infections and stitch 
abscesses were cleared up in forty-eight hours after administration of the drug. 

The local use of sulfonamide drugs is being constantly expanded. Jen- 
sen, Jolmsrud, and Nelson® at the Minneapolis General Hospital treated thirty- 
nine compound fractures by placing erystalline sulfanilamide into the wounds 
after completion of meticulous debridement. After complete reduction of the 
fracture and absolute immobilization, all the wounds healed by primary inten- 
tion. Ninety-four similar cases treated in like manner except that sulfanilamide 
was not used, showed infection in 27 per cent, with seven cases of gangrene, and 
five amputations required to control infections. The authors attribute this bene- 
ficial effect to the fact that in local implantation of sulfanilamide a concentration 
of about 800 mg. per hundred ¢.c. can be maintained over a period of about 
thirty-six hours, while systemic administration only attains a concentration of 
10 to 15 mg. per hundred e.c. in the tissue fluids. Mayo and Miller’® describe 
the use of sulfanilamide applied directly to wounds either by packs saturated 
with the solution or by direct irrigation. The solution was prepared by adding 
sulfanilamide to boiling physiologic salt solution (0.8 per cent is the limit of 
solubility of sulfanilamide). Wounds treated in the manner, they state, were 
much cleaner in appearance and presented healthy granulation tissue. Herrell 
and Brown" used a thick suspension made by adding 2 grams of sulfanilamide 
to 100 ¢.c. of an 0.8 per cent solution of sulfanilamide in physiologic solution of 
sodium chloride. With this they treated cases of badly infected wounds and 
infected sinuses. Carroll et al.,° according to their own observations and those 
of others, state that the sprinkling of sulfathiazole in powder form into an 
infected wound or on a lesion is of definite value, especially since most open 
abrasions and wounds of the skin are infected by the staphylococcus. 

Dixon and Diveley'’? of Kansas City reported at the meeting of the 
American Academy of Orthopaedic Surgery in New Orleans, 1941, the use of 
a similar procedure for the treatment of chronie staphylococcus osteomyelitis. 
They open the bone by means of a chisel, saucerize the affected area completely 
in order to leave only healthy bone, and after drying, so that there is no oozing, 
insufflate the wound thoroughly with sulfathiazole powder. The fascia is then 
closed and again dusted with the powder; the skin is closed with sutures and 
the affected part is given complete rest for two weeks. Of fifteen cases treated, 


none has broken down. 
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In oral surgery the use of sulfanilamide for the treatment of oral lesions 
has been advocated by Sinelair’* and Sinelair and Baker.’* The drug which is 
obtainable in pellet form, sulfanilamide, gr. 1 (Novocol), is inserted into the 
alveolar socket after the extraction of a tooth, the blood clot being allowed 
to form over it. The drug prevents pain and infection of the extraction wound, 
and the formation of a so-called dry socket. It is of special value after the re- 
moval of impacted third molars which are involved by pericoronal infection. 

Sulfanilamide or sulfathiazole may be used, depending on whether we are 
dealing with a streptococcic or staphylococcie infection, in all wounds in oral 
surgery, as well as in abscesses and bone infections. Their use is especially 
recommended in cases of focal infection to prevent bacteriemia and exacerbation 
of the secondary lesions or new metastatie infections. In such cases internal ad- 
ministration is also recommended. According to the tolerance of the patient, 
about 80 grains is given the day before the operation so as to effect a blood con- 
centration of 4 to 6 mg. per cent. This is followed for two or three days by 
10 grains every four hours. The internal use of sulfanilamide may also be of 
value in streptococcie stomatitis, although Rhoads and Ofremow' found its use 
of no great value in sore throat due to hemolytic streptococci, and state that no 
physician should be censured for withholding the drug in such conditions 
unless complications such as severe adenitis, paranasal sinusitis, otitis media, 
mastoiditis, or meningitis supervene. 

Toxic manifestations are very common. Those who use sulfonamide drugs, 
especially if given internally, should be familiar with this fact. Lockwood et al.° 
state that approximately half the adults and one-fifth of the children treated 
with sulfanilamide, in a series of 254 patients, showed some toxic manifestations. 
Of these, some were mild, others alarming. The toxie manifestations were: (a) 
mild—eyanosis, symptoms of gastrointestinal tract and central nervous system 
irritation, fever, precordial and abdominal pain, and acidosis; (b) severe—rash, 


jaundice, anemia, hemoglobinurea, and granulocytopenia. Patients therefore 
should, if possible, be hospitalized and seen at least once, if not twice a day. 

It is of interest to note that eruptions in the oral cavity, so-called stomatitis 
medicamentosa, may result from the internal administration of even small doses 
of sulfanilamide. Noun’ reported a case of a woman with ethmoiditis who was 
given 5 and then 10 grains of sulfanilamide daily. After five days a generalized 
urticaria developed, followed by nausea and diarrhea. The next day seattered 
mouth lesions the size of a pea appeared with defined edges and central reddish 
gray exudate, which disappeared in seven days after discontinuance of the 
drug. 

Loveman and Simon" reported also a case of stomatitis due to sulfanilamide 
with extensive involvement of the lower lip, beneath the tongue, and along the 
buccal mucous membrane, which was erythematous and raw looking with a super- 
imposed white membrane due to rupturing of bullous lesions. After the lesions 
had healed, 5 gr. of sulfanilamide were given, followed by a recurrence of the 


lesions in the same areas. 
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Clinically Associated Deficiency Diseases: Tom D. Spies, M.D., Ansel P. 
Swain, Ph.D., and Jean M. Grant, Am. J. W. Sc. 200: 536, 1940. 


A study was made of 1,250 persons with clinically associated deficiency 
disease syndromes who had been treated without a fatality; the mortality rate 
a few years ago being 54 per cent. 

The clinical studies of these persons and the analysis of their diets indicate 
that they have a deficiency in calories, protein, calcium, phosphorus, iron, and 
the known vitamins. 

Only by careful checking of the diet was a diagnosis of nutritional de- 
ficiency made. 

The diagnosis of a specific deficiency state was based on the presence of 
symptoms characteristic of it. For example, the diagnosis of pellagra was 
made only if characteristic mucous membrane lesions, dermal lesions, or both, 
were present. A diagnosis of riboflavin deficiency depended upon the presence 
of characteristic angular lesions of the mouth and ocular symptoms. <A 
diagnosis of beriberi was made only in the presence of nutritional neuritis. 
The diagnosis in each case was confirmed by the response of the patient to the 
specific therapeutic agent administered under controlled conditions. 

Human nutritional requirements cannot be stated with absolute precision, 
but Stiebbing has estimated the quantities of nutrients required daily by 
the average person. We may thus assess approximately the deficiencies in 
the dietaries of these persons: 

Calories: The average person received only 50 per cent of his estimated 
energy requirement. 

Protein: The protein intake of the average individual in this group 
was 35 per cent below the desirable amount. 

Mineral: Nearly all the patients received substandard amounts of calcium, 
phosphorus, and iron, and none of these obtained standard amounts of all 
three elements. 

Vitamins: The average diet fell below the suggested standards for normal 
persons approximately as follows: vitamin A, 67 per cent; vitamin B, 72 per 
cent; vitamin C, 47 per cent; and riboflavin, 73 per cent. 

There was great improvement in every person treated. Approximately 
30 per cent were able to obtain positions and work steadily, whereas previously 
they had been in ill health for years. 

J. Cook. 


Acute Disseminated Lupus Erythematosus. Its Treatment With Sulfanilamide 
and Allied Products: By Udo J. Wile, M.D., and Herbert H. Holman, 
M.D., Arch. Dermat. and Syph. 42: 1059, 1940. 


Although the authors report regarding the treatment of lupus erythematosus 
with sulfanilamide and allied products, which were in general rather discourag- 
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ing, the fact that some improvement was manifested in several instances when 

the drug was administered warranted its further use. However, the oral man- 

ifestations which were present should be of interest to the dental profession. 

Case 1, Female, aged 22. The mouth showed an inflammatory reaction in the 
gums but no ulceration. 

Case 2, Female, aged 18. Edema of the vulva. 


Female, aged 47. There were no lesions on the mucous membranes. 


~~ 


Case 

Case 4, Female, aged 27. The tongue was coated. The gums were red and 
swollen. 

Case 5, Male, aged 15. Bulbous lesions appeared in the mouth, ruptured and 
healed slowly. The mouth later presented numerous erosive and ul- 
cerative lesions, with gray or yellow pellicles scattered over the hard 
palate, tongue and labial and buceal mucosa. 

Case 6, Male, aged 28. Macular, purpuric lesions were noted on the hard palate. 

Case 7, Female, aged 17. There was bleeding from the gums, which were 
edematous and congested. Petechiae were noted in the buccal mucous 
membranes together with superficial ulcerations on the palate and 


uvula. 
Cook. 


The Effect of Nicotinic Acid on Blood Coagulation: By Royall M. Calder, M.D., 
and Grace B. Kerby, B.S., Am. J. American Sciences 200: November, 
1940. 


When a solution of nicotinie acid (0.6 per cent) was applied by cotton 
pledget to tooth sockets following extraction, a firm permanent clot resulted in 
from 1 to 2 minutes; untreated control sockets on the same patient followed 
the usual course, often bleeding for several hours. Similarly, loeal application 
to small euts caused an immediate stay of blood flow. 

Clinical experience in a significantly large group of patients with chronic 
brucellosis revealed that nicotinic acid possesses the property of promoting co- 
agulation of the blood. These patients often develop subcutaneous hemorrhages 
after slight trauma, and their blood clots slowly, retraction is imperfect, and the 
vield of serum is low. All of these defects were completely remedied by the ad- 
ministration of nicotinie acid. 

These observations were extended to a small group of patients with other 
clinical states associated with bleeding, and the results were uniformly en- 


couraging. 


Treatment of Cervical Nodes in Intra-Oral Cancer: By James J. Duffy, M.D., 
Surg. Gynec. and Obst. 71: 664, 1940. 


In this study of a consecutive series of 335 cases of proved carcinoma of the 
lateral border of the tongue, the author offers criteria for treatment of the 
cervieal region. He feels that ‘‘it is not yet time to diseard all surgery in favor 
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of irradiation nor can the surgeon disregard irradiation therapy of the neck in 
certain types of intraoral carcinoma.’’ 


NECK DISSECTION 


INDICATED CONTRAINDICATED 
1. Primary lesion is controlled 1. Primary lesion is uncontrolled 
2. Primary lesion is limited 2. Primary lesion extends to or beyond the 


midline of the oral cavity 


3. Primary lesion is shown to be highly dif- 3. Primary lesion is shown to be of undif- 
ferentiated cell type ferentiated cell type 
4. Cervical metastases are present and lim 4. No metastatic nodes are present 


ited to one group of nodes or nodes in two 


contiguous cervical triangles 


5. Capsule of nodes is not perforated by car ». Capsule of node is perforated by car 
cinoma cinoma 

6. Opposite side of neck is free of metas- 6. Contralateral or bilateral cervical metas 
tases tases are present 

7. No distant metastases are present 7. Distant metastases are present 

8. Patient is in good general condition 8. Patient is in poor general condition 


d. Cook. 


Coagulability of the Blood in Essential Thrombocytopenic Purpura and Other 
Diseases Associated With Thrombocytopenia: With Observations Follow- 
ing Splenectomy: By K. K. Nygaard, H. Z. Giffin, and J. deJ. Pemberton, 
Proc. Staff Meetings Mayo Clinic 15: No. 48, Nov. 27, 1940. 


The authors point out that essential thrombocytopenic purpura is generally 
thought to be characterized by the following findings: prolonged bleeding time 
of Duke, marked thrombocytopenia, decreased capillary resistance, normal co- 
agulation time of whole blood and absence or prolongation of clot retraction. 
They point out that these findings differentiate thrombocytopenic purpura from 
hemophilia in which the number of platelets, bleeding time, and retraction of 
the clot are normal but there is a marked prolongation of the coagulation time 
of the blood. They point out that clinicians who are not frequently confronted 
with this differential diagnosis find it somewhat difficult to remember these 
hematologie differences. The problem is simplified by realizing that the num- 
ber of platelets essentially determines the bleeding time, the capillary fragility, 
and the clot retraction. The only apparent paradox is that in essential thrombo- 
eytopenic purpura the coagulation time of whole blood is normal: Consequently 
a study of coagulation is especially desirable. 


J. Cook. 


Cancer of Tongue: [sy H. E. Martin, H. Munster, and E. D. Sugarbaker, 
Arch. Surg. 41: 813, 1940. 


The authors studied 556 consecutive patients with lingual cancer 1927-34 
(Memorial Hospital). The series includes all patients with microscopically 
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proved lingual cancer except those observed for less than a month. The average 
age of 556 patients was 58 years at the time of admission. Eighty-seven per 
cent were men, 13 per cent women. 

Lingual cancer comprises 15 per cent of all tumors of the upper respiratory 
and alimentary tracts and 25 per cent of all intraoral tumors. 

Etiology was chronie irritation—predominating factor in the middle and 
anterior two thirds of tongue. 

Routine Wassermann revealed 33 per cent had syphilis. 

Seventy-five per cent of male patients admitted they were moderate to se- 
vere users of tobacco; 9 per cent of the women were smokers. 

Only 10 per cent had clean teeth in good repair. Prognosis was mortality 
rate high in lingual cancer. 


T. J. Cook. 


Massive Destruction of the Face: Charles C. Dennie, M.D.. Thomas R. Ham- 
ilton, M.D., and Henry F. Quinn, M.D., Arch. Dermat. and Syph. 42: 
1040, 1940. 


The ease reported here is that of massive destruction of the face which 
is considered by the authors as a rather rare condition. 

The case reported is that of a male, aged 38, whose first complaint was 
that of a discharge from his nose. He gave a history of having a white spot 
on the roof of his mouth which disappeared following several injections in the 
arm and in the hip. The serologic reactions for syphilis were negative. Phys- 
ical examination revealed a poorly nourished patient with a red, swollen, 
shiny nose, with a tumor on each side. There was an offensive discharge from 
the nose, which later became necrotic on the left side and finally the nose was 
entirely destroyed. The walls of the sinuses disappeared, the upper jaw dis- 
appeared except for a thin strip of bone, the sphenoid sinus was exposed, and 
both eyes became involved. 

A dark field examination of the material draining from the nose showed 
the presence of numerous spirochetes, which were two types: the large, coarse 
spirals of Vincent, together with fusiform bacilli, and smaller, motile spiro- 
ehetes morphologically identical with Spirochaeta pallida. Autopsy findings: 
the same organisms were demonstrated; they did not disappear on the admin- 
istration of mapharsen. 

The authors feel that Spirochaeta microdentium, which is a normal in- 
habitant of the mouth and is considered to be nonpathogenic, was responsible for 
the massive destruction of the face in this case, although they agree it is hard to 


prove their assertion. 


J. Cook. 


Pityriasis—Rosea-like Dermatitis Following Gold Therapy: ly Udo J. Wile, 
M.D., and Charles J. Courville, M.D., Arch. Dermat. and Syph. 42: 1105, 


1940. 


The authors report two cases in which eruptions similar to pityriasis rosea 


accompanied by lesions on the mucous membranes appeared during gold 
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therapy. The first patient was treated for arthritis with intramuscular gold 
therapy myochrysin (gold sodium thiomalate) which was given weekly, the 
dose beginning with 10 mg. and increasing each week with 100 meg. given in the 
fifth injection. This dosage was maintained for thirteen weeks, at which time 
she had received a total of 1,010 mg. of the drug. Following the twelfth injee- 
tion, the patient along with other reactions complained of a sore mouth. Further 
examination revealed a breath that had a metallic odor, and there were several 
superficial erosions on the buccal mucous membrane and on the lower lip. The 
oral lesions gradually disappeared. 

The second patient was also treated for arthritis; intramuscular gold 
therapy with myochrysin was instituted. He received injections beginning with 
10 mg., gradually increasing to 100 mg. and continuing with this dosage. Three 
months after the treatment was started, the patient received a total of 1,230 
mg. He complained of a severe generalized pruritic dermatitis, swelling of the 
eyelids, and sore mouth. Injections were discontinued and two weeks later and 
along with other reactions the patient’s face was erythematous, and there was a 
gray membrane on the upper lip while the lower lip was covered by a yellowish 
brown crust, and there were many fissures, especially at the angles of the 
mouth. With bland topical treatment and intravenous injections of sodium 
thiosulfate the symptoms sufficiently improved to warrant the patient’s dis- 
charge from the hospital in ten days. He stated in a letter one month later 
that his eruption had entirely disappeared. 

The authors feel that these patients represented cutaneous reactions due to 
intolerance to gold used therapeutically. 

T. J. Cook. 


Vitamin E (Synthetic alpha-tocopheral) Therapy in Certain Neurologic Dis- 
orders: By H. R. Shelden, H. R. Butt, and H. W. Woltman, Proc. Staff 
Meetings Mayo Clinic 15: No. 37, Sept. 11, 1940. 


Nicotinie acid is not a cure of pellagra but to obtain the best results 
all the other members of the vitamin B complex must be given in addition to 


nieotinie acid. 


Original Articles 
LESIONS OF THE ORAL MUCOSA TREATED WITH 
SPECIFIC VITAMINS 


Davip WEISBERGER, D.M.D., M.D., Boston, Mass. 


Ms** of the changes which occur in the mucous membranes of the mouth 
in deficiency states have been described previously. For the most part, 
these refer to the lesions occurring in pellagra, in which condition a multiple 
avitaminosis exists. However, in certain geographic areas, single lesions such 
as scurvy develop as the result of a specific avitaminosis, and the original 
observations are too inclusive. These specific deficiencies, like the multiple 
types, may be confined to a definite locale; and when multiple deficiencies do 
develop in these latter areas, the process is usually more acute. 

The purpose of this paper is to record observations made on a group of 
patients with lesions of the oral mucous membranes which are believed to be 
due primarily to a deficiency of a specific vitamin, such as nicotinic acid, thiamin, 
or riboflavin. 

The eriteria used for making a diagnosis were as follows: 

1. The clinical appearance of the local lesion. 

2. A dietary history suggesting a deficiency. 

3. The response of the lesion to a definite type of therapy. 

4. Various laboratory procedures which were carried out in some instances 


to assist in the diagnosis. 
RESULTS 


Group I: Nicotonic Acid.—The changes most frequently associated with a 
deficiency of this vitamin are shown in Fig. 1A. They consist of a profound 
necrotic gingivitis and also neecrotie sloughing of areas in the buecal mucosa. 
The latter are most often confined to areas of irritation such as are produced 
by sharp, broken edges of cusps of teeth, as were present in this case. The 
maxillary second molar had a carious fracture of the buceal cusps. Bacterio- 
logie examination by means of stained smears from the gingival and buccal 
lesions revealed myriads of fusiform organisms and spirochetes. The tongue 
appears normal in these cases. Other signs and symptoms of pellagra refer- 
able to the skin and gastrointestinal tract are lacking. Laboratory examina- 
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tions for blood and urinary vitamin C are normal, as are also the blood values 
for earotenoids and vitamin A. The red blood count, hemoglobin, and cell volume 
are normal. The white cell count, however, usually is elevated, with an in- 
crease in the polymorphonuclear cells. Gastric analysis shows normal acidity. 

These patients are treated with nicotinie acid, 200 mg. daily, and respond 
to either oral or parenteral administration. The response is dramatic at 
thirty-six hours after therapy, with complete regression of the lesion in six 
days. Smears taken from the various lesions demonstrate a marked decrease 
in the spirochetes at thirty-six hours and they continue to diminish to almost 
complete absence at five days. The white cell count returns to normal promptly, 
as does the elevated temperature. 

Group IT: Thiamin (Vitamin B,).—The lesions in this group are character- 
ized by the development of small, pinpoint vesicles occurring on the buceal 
mucosa, under the tongue, or on the palate, as shown in Fig. 1B. They are 
typical of a herpetic lesion. These lesions are usually seen in an older group of 
patients. Clinically, no other signs nor symptoms of marked thiamin deficiency 
exist. Laboratory examinations show no abnormality other than an occasional 
coexisting iron deficiency anemia. The gastric analysis usually is normal except 
for a rare hypoacidity. 

Therapy consists in giving orally or parenterally daily doses of 30 mg. of 
thiamin. The routes of administration, that is, oral or parenteral, are equally 
efficacious. Complete disappearance of the lesions occurs in five to eight days. 

Group III: Riboflavin.—Lesions caused by riboflavin deficiency occur on 
the tongue and occasionally coexist with a conjunctivitis. The changes consist 
of, first, a coating of the tongue, followed by a patchy desquamation, usually oval 
in shape, the center of which is atrophic and the periphery raised, as shown in 
Fig. 1C. The affected areas of the tongue are usually the upper outer surfaces. 
Other symptoms and signs are mostly absent. The laboratory findings are normal. 

Therapy in these cases is interesting in that many do not respond to oral 
therapy with relatively high doses, 5 to 10 mg. daily, but will respond to daily 
intravenous injection of 1.5 mg. of riboflavin. More work is being done on this 


phase of riboflavin deficiency. 
DISCUSSION 


The three lesions described above may possibly represent the earliest sign of 
a deficiency. The use of the term ‘‘subelinieal’’ does not seem justified until 
better methods for chemical determination of tissue saturation are available. 
In all patients, with the exception of some in the riboflavin group, oral medica- 
tion was satisfactory. All but some in the latter group could be maintained on 
adequate diets only. This suggests deficient dietary intake. However, organic 
disease may prevent the utilization of normal amounts of the pure vitamin when 
taken by mouth. The changes described might coexist in multiple avitaminosis,' 


or may be single lesions in a stage of a specific deficiency, as has been described 


in riboflavin deficiency.* 


DAVID WEISBERGER: . J. ORTHODONTICS AND ORAL SURG. 
LESIONS OF THE ORAL MvUcosa . 27, No. 3, Marca, 1941. 
TREATED WITH SPECIFIC VITAMINS 
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SUMMARY 


Evidence has been presented of the occurrence of lesions of the oral mucosa 


as single changes which have been cured by the administration of specific 


vitamins. 
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LYMPHANGIOMAS OF THE TONGUE 


JAMES P. Rigg, M.D., RicHarpD WaALDAPFEL, M.D., GRAND JUNCTION, COLO. 


NLARGEMENT of the tongue may be produced by various processes. Among 

those of noninfectious and nonmalignant nature the lymphangiomas repre- 
sent a group of special interest and significance. They are not frequent, and 
various details of their occurrence and pathologie nature are still veiled in 
darkness. Every new report about such tumors is of importance and apt to 
make members of the medical profession more familiar with the nature of this 
erowth. 

The first pictured description of a clinical condition of this type is found 
in Virchow’s article (1854)! ‘‘ About Macroglossia and Pathologic New Forma- 
tions of Striated Muscle Fibers,’’ in which he showed that this type of enlarge- 
ment is not an hypertrophy of the muscle tissue of the tongue as former authors 
thought and laid the basis of modern pathologic, anatomic, and histologic 
knowledge of these tumors of the tongue. 

Much of Virchow’s description is still valid today; in some details knowl- 
edge has been enriched and somewhat changed by later investigators.* The 
mode of development of the tumors is still discussed ; the most accepted theory 
is that the primary growth is a new formation of lymph vessels from a con- 
genital anlage; another theory is that lingual lymph spaces become dilated, 
especially under the influence of inflammatory processes, and then penetrate 
more and more the surrounding tissue. It is of interest to note that the forma- 
tions show, in the oral cavity, a predilection for places where in the embry- 
ologic development fissures were present and subsequently were closed. They 
are often noticed in childhood but remain small for a long time and then sud- 
denly are exacerbated, usually as the result of an inflammatory process, after 
dentition or before puberty. Superficial trauma may bring about infection of 
the whole cavernous system of the growth. After such infectious attacks the 
tumor does not recede at all or only partially recedes, so that during life the 
tongue becomes bigger and bigger. The characteristic detail in the clinical 
picture of this enlargement is the granulating surface, which is formed by 
smaller and larger vesicles filled with fluid. 

Today these formations are divided into three types. 

1. The nodular or wart-shaped lymphangioma, which, in the form of smaller 
and larger tumors, is elevated above the surface of the tongue, mostly on the 
margin and on the base, and gives the appearance of hypertrophy of the papillae 
of the tongue, but when the growth is exactly examined with a loop the vesicles 
mentioned are discernible. 

Reprinted, with additions, from the Archives of Otolaryngology, June 1940, Vol. 31, 
pp. 966-973. 

Copyright, 1940, by American Medical Association. 


From the Eye, Ear, Nose and Throat Clinic. 
Presented before the Colorado Otolaryngological Society, Denver, Sept. 30, 1939. 
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2. The diffuse lymphangioma, the real ‘‘macroglossia,’’ which also shows 
the characteristic small vesicles but in which, from these vesicles, not isolated 
little masses but the affected part of the tongue as a whole is diffusely enlarged. 

3. The cystic lymphangioma, or the lymph cyst, mentioned only to com- 
plete the picture, which represents a great rarity and consists of one big lymph 
cavity which is regarded as a lymph eyst. 

Every tumor, as already mentioned, has its own peculiarities, brings out 
new details, and more fully completes the knowledge of this interesting forma- 
tion on the tongue. In the following case reports observations and findings are 


presented which will enhance knowledge concerning types 1 and 2. 


REPORT OF CASES 

Case 1.—A youth, B. St. J., aged 18, reported to the office with the follow- 
ing history: At the age of 5 years he bit his tongue, and the lesion looked like 
a blood blister for a while. It improved somewhat, but he again bit his tongue, 
which grew slowly until it showed its present size and shape. This picture had 
persisted for the past four or five years without any appreciable change. The 
whole tumor seemed to have first started under the tongue and only later on 
had spread over the upper surface of the tongue. The patient did not feel any 
discomfort when eating, and the condition did not bother him in any respect. 


Fig. 1.—Diffuse lymphangioma of the tongue. A, view from the front; L indicates the main 
tumor. B, view from the side; L indicates main tumor and In the second tumor. 


The tongue (Fig. 14) represented an impressive picture. Two distinct 
areas appeared on the upper surface. On the right half was the normal sur- 
face of the tongue, showing no pathologic change; the left half was elevated 
high above the normal right part and consisted of harder and more elastic 
tissue. The left part had rough granulations of the surface, which, as was to 
be recognized with the naked eye and, still better, with the loop, were caused 
by innumerable small vesicles, the contents of which were partially clear, 
partially opaque, and partially blue-reddish. On several places furrows or 
prints of the teeth were imprinted, and yet on others—in the picture beside 


the middle line—the epithelium seemed to be lacking. The whole left part 
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of the tongue was considerably enlarged. The tissue which caused the enlarge- 
ment was sharply limited against the middle of the tongue; it reached back- 
ward to the circumvallate papillae, immediately beyond which was normal 
tongue tissue again. The same rather sharp delimitation at the margin was 
noted along the lateral edge. 

However, a most interesting observation was made on lifting the tongue: 
Independent and separated from the one described by a zone of normal tissue 
at the lateral margin of the tongue, another, smaller, mass was to be seen under 
the tongue to the left of the frenulum (Fig. 1B). It ran obliquely from below 
the left margin down toward the frenulum. It had the same appearance as the 
main tumor but was separated from it by normal tissue at the lateral margin 
of the tongue and had no connection with it. 


Fig. 2.—Vertical section through the epithelium, the subepithelial layer and the substance 
of the tongue. A indicates the epithelium; B, the cornified layer; C, the lacunas; D, a group of 
communicating lacunas; EF, a lacuna in the epithelium; F, a subepithelial lacuna, and H, the 
septums of connective tissue between the lacunas, 

The diagnosis was not difficult after these details had been observed. The 
condition was diffuse lymphangioma. The patient had no particular discom- 
fort at that time, was satisfied with his condition and refused any specific 
treatment. 

Case 2.*—A 66-year-old patient had noticed, supposedly only three weeks 
previously, a spot on the tip of the tongue which bled easily. At the time of 


*We are indebted to Dr. W. C. Black, Head of the Department of Pathology of the 
University of Colorado School of Medicine, for the permission to present the second case. 
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the examination a whitish granulated and lobulated mass of about 1 em. in 
diameter which did not bleed existed at the tip of the tongue. Treatment was 
surgical removal with the area under local anesthesia. 

In this ease also the clinical diagnosis was not difficult. The tumor was 
similar to that in Case 1 but differed from it in its localization, size, consistency, 
and appearance. The characteristic granulated surface was caused by the for- 
mation of vesicles. The condition may be classified, after what we have said, 


as node-shaped lymphangioma of the tongue. 


Mig. 3. \dvancin: of the lacunar tissue against and into the epithelium. i indicates the 
epithelium; B, the lacunas: C, a meshwork of epithelium, and D, leucolymphocytie infiltration, 


Complete explanation is brought about by the microscopic examination, 
which, on account of the interest which the case presents, will be discussed in 
detail. A section into the tumor vertical to the epithelium of the tongue (Fig. 
2) shows at this site the epithelium intact but hypertrophic, irregular, and 
cornified. Below it, in the subepithelial layer and in the substance of the 
tongue, where the muscles of the tongue are to be expected, a tissue is to be 
seen which is characterized by vast numbers of lacunas. These lacunas, which 
prevail in the picture, extend subepithelially, close to the epithelium and in 
some places into the epithelium itself. In other places, Fig. 3 for example, 
the subepithelial cavernous tissue grows between the hypertrophic processes 
of the epithelium into the epithelium, and the epithelium itself becomes spongy, 
the layers in a way loosening themselves, so that an interepithelial meshwork 
arises with innumerable small cavities, which almost reach to the surface. 

The lacunas of the cavernous tissue (Fig. 4) show various shapes and sizes, 
round, oval, or slit-shaped. But they all show essentially the same fundamental 
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structure: They have a thin wall and are covered inside by a one-celled row 
of endothelial cells (Fig. 5). These cavities are in some places rare; in others, 
extremely numerous; they may be confluenced and then spread out in laby- 
rinthine nature. The lacunas are separated by septums of various widths, con- 
sisting of connective tissue fibers and sometimes slightly edematous tissue, 
which, accidentally depending on the inflammatory condition on the surface, 
show leucolymphocytie infiltration, and seldom a muscle fiber is to be seen. 
Of interest are the contents of the cavities, which Fig. 4 exemplifies. They 
are not uniform but unique in their variances. Besides sporadic empty ones, 
a majority containing a homogeneous fluid is to be observed ; others in addition 
to the fluid contain a few lymphocytes, and, finally, some, but fewer, contain 
blood with all its constituents, red and white blood cells. 
These lacunas are in their structure and contents identical with the ones 
first described by Virchow and regarded as lymph vessels. The entire forma- 
tion, therefore, according to this histologic observation, is to be classified as 


lymph vessel tumor or lymphangioma. 
COMMENT 


The findings allow the following comments: 

1. The diffuse lymphangioma could be traced in our case to early youth, 
which fact speaks more for a congenital anlage. A traumatic or inflammatory 
basis is to be ruled out in both cases, for neither clinically nor microscopically 
are any inflammatory signs to be proved. 

2. lor the first time occurrence on two separate areas, or double occur- 
renee, of lymphangioma is described, without a visible macroscopic relation 
between the two tumorous areas (Case 1). This finding speaks for a common 
congenital origin of both tumors, not inflammatory in nature. 

3. The occurrence of two different lymphangiomas on the same tongue 
gives especially interesting information on the favorite site for the develop- 
ment of this tumor. 

The tongue develops in the third embryonal week from an anterior anlage 
coming from the mandibular arch, from bilateral thickenings and from a poste- 
rior paired anlage from both hyoid arches. The line of fusion between the 
anterior and the posterior anlage is marked in the adult by a V-shaped furrow 
along the line of the cireumvallate papillae, in the apex of which lies the 
foramen caecum. It is now extremely interesting that both lymphangiomas of 
the same tongue were lying within the limits of such fissures in the embryonal 
development beyond which they did not extend. The large main lymphangioma 
of the first case was limited medially by the central line of fusion between the 
two thickenings of the anterior anlage and posteriorly by the embryonal fissure 
hetween the anterior and the posterior anlage of the tongue. While it spread 
slowly against the latter, the mass ended sharply at the former, with over- 
hanging walls. The same was true of the small mass on the inferior surface 
of the tongue. It also originated from the central line of the tongue, like the 
superior one, but remained smaller and did not extend farther posteriorly. 
It must be assumed that there is some developmental arrest along the border 
of the embryonal tissue of the arches, which is dormant and then sometime 
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during life takes on the peculiar lymph vessel change, forming lymphangiomas 
and specifically confined within definite boundaries. This observation of a 
double lymphangioma on the same tongue significantly supports the theory of 


the fissural development of lymphangiomas and of their embryonal origin. 


“ig. 4.—Lacunas and their contents. 1 indicates a lacuna filled with serous fluid: B, a 
lacuna filled with serous fluid and some lymphocytes: C, a lacuna filled with red and white 
blood cells, and D, the septums between lacunas 


Fig. 5 Lacunas under higher power 1 indicates a lacuna: B, red and white blood cells; C, 
the wall (endothelial cells) D, the epithelium, and EE, the interlacunar tissue. 


4. The lymphangiomatous tissue substitutes the normal lingual tissue; the 
enlargement of the affected areas of the tongue, i.e., the macroglossia, is not 
brought about by hypertrophy of the lingual muscle fibers but, as Virchow 
previously stated, by augmentation and dilatation of the cavernous lacunas. 
In substantiation of this evidence muscle fibers are mostly absent or rare in 
the affected areas; they have become atrophic and have practically disappeared 
from this part of the tongue. 
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5. The lacunas in the cases described are filled partially with lymph and 
partially with blood, so that the name ‘‘hemolymphangioma’’ would be justi- 
fied. About the development of the blood in these lacunas there are divergent 
opinions. While some authors assume that there is a new formation of blood 
vessels in such growths, others are of the opinion that there is secondary filling 
of the cavities with blood by erosion of blood vessels the walls of which have 
been thinned by the growing lymphangioma and which break through during 
a traumatic insult or one of the inflammatory attacks. The blood, according 
to the latter conception, then fills some of the dilated lymph-vascular areas. 
Our findings speak for the latter assumption; in none of the sections were 
larger blood vessels to be seen; the cavities were histologically almost without 
exception dilated lymph vessels, and even those which were filled with blood 
did not look different from the others. They were enlarged lymph vessels into 
which blood vessels must have eroded secondarily. 

The diagnosis of these tumors, after what has been deseribed, is confirmed 
or supported by the macroscopic picture of the blisters and the microscopic 
picture of the lacunas. In the differential diagnosis sometimes a malignant 
tumor could be considered, but such a growth is easily differentiated from 
lvmphangioma by the history, the course, and the histologic examination. 

The prognosis is mostly good; however, the frequent injuries to which the 
enlarged tongue is exposed cause a permanent danger of infection, which, even 
with apparent freedom from symptoms, as in our first case, makes treatment 
advisable. 

The therapy of choice is radical excision if one is dealing with small, e¢ir- 
cumseribed tumors; with extensive, diffuse tumors the entire mass cannot be 
removed, but it is possible, by a combination of several excisions of wedge- 
shaped sections of tissue, in different directions, to reduce the tongue so much 
that it has space in the oral cavity. Ignipuncture and radium therapy for such 
tumors have not proved as successful as they have for those of the blood vessel 
type. 

SUMMARY 


The clinical and histologic picture of lymphangioma of the tongue is illus- 
trated by the presentation of two cases, and on the basis of the observations a 
contribution is furnished to the knowledge of the origin and pathogenesis of 
this tumor. 
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THE ELIMINATION OF THE PYORRHEAL POCKET BY 
ELECTROSURGERY 


Wa. I. Oaus, D.D.S., Lr.Com. U.S.N.R. (S), D. C. 


op tepern KA alveolaris still remains the white plague of dentistry despite the 
fact that many conservative and radical techniques have been devised with 
a promise given to the profession that they will successfully effect a cure. The 
failure too of the general practitioner to master these techniques and his in- 
ability to diagnose this disease during the early stages has prevented greater 
progress in this field than has been achieved to date. 

Hirsehfeld, Stillman, MeCall, Sorren, and Miller have demonstrated success 
ful results by conservative means, while Black, Merrifield, Kirkland, and Ward 
have proved similar results with surgical procedure. The author is employing 
a combination of both and adding a new technique by electrosurgery. 

Few cases in the better-cared-for mouths require a complete gingivectomy. 
Most patients have only three to four deep pockets, some teeth slightly affected 
(the first stages of the disease), and still others uninvolved. Combined treat 
ment of conservative and radical means in cases so involved should bring success 
ful results, while patients with deep pockets, involving all teeth, can best be 
treated through surgical means. 

The study of the osseous structure of the alveolus and classification of hyper- 
calcific, hypoealcific, or demineralized, bone (see article by MeKevitt, 1932) has 
a greater bearing on the case than the depth of the pockets of the teeth involved. 
The author has observed teeth in the cases of hypercalcific osseous structure in 
which the roots were exposed over one-half their length, while the teeth were 
solidly retained in the sockets. Again teeth in eases of hypocaleifie osseous 
structure were loose when only one-third or less of the root was exposed. The 
study of the osseous structure is therefore more important to determine the 
prognosis of a given case than has been stated heretofore. 

Prior to the surgical procedure for eradication of pockets, it is well to con 
sider the extraction of those teeth in which the prognosis is unfavorable. These 
include: 1. Malaligned and malposed teeth; 2. mandibular teeth with bifurea 
tion denuded; 3. maxillary teeth with bifurcation denuded which are in close 
relation to the floor of the maxillary antrum. 

Full cooperation between the specialist and general practitioner is important 
There should be a consultation for outlining the treatment which will very often 


save later grief and inspire more confidence on the part of the patient. 


THE SURGICAL METHOD 

Although surgical elimination of pyorrheal pockets has been referred to in 

writings hundreds of vears ago, Robiesek, 1862, of Vienna reported the first 

operation of eradication of the pyorrheal pockets by excising the labial and 

lingual flap and curetting the interproximal debris, an operation like our 

gingivectomy. In 1883 Riggs described a similar operation. He considered this 
work as practical, yet referred to this system of eradication as barbarous. 
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Beginning in 1912 many articles were presented on this subject. Pickerill, 
1912; Cieszynski, 1914; Black, 1915; Widman, 1917; Zentler, 1918; Shearer, 
1924; Zemsky, 1926; Ward, 1928; Crane-Kaplan, 1932, all presented modifica- 
tions of the Robiesek-Riggs operation, adding instruments to better approach 
the interproximal debris, and cement packs to aid control of hemorrhage and 
to protect the newly exposed cementum. The fundamentals of this operation 
remained the same: removal of labial and lingual aspect of detached tissues and 
clearing up of the interproximal debris. 

In all these techniques the purpose was to eliminate the pocket and control 
suppuration. It was based on the observation that the pericemental fibers once 
detached from the pericementum, never reattach themselves; this remains a fact 
today. 

THE ELECTROSURGICAL METHOD 


The use of controlled electric current, the so-called electric knife, has given 
rise to a simplified technique, a gingivectomy, based upon the technique of the 
Robiesek-Riggs operation. In this method the electrode is substituted for a 
scalpel. In this system of bloodless surgery the surgical pack is superfluous be- 
cause the knife cuts, coagulates, and sterilizes at the same time, creating a sealed 
bloodelot. The exposed cementum can be desensitized by the use of a biterminal 
current applied to the cementum creating the same results formerly obtained 
when silver nitrate was applied to the cementum and when the tooth was 
burnished with a warm instrument. The low voltage used in this current is in- 
capable of devitalizing teeth. 

By this new system of electrosurgery, a direct improvement on the original 
Robiesek-Riggs operation, the author has treated with the technique to be de- 
scribed over 1,300 cases of pyorrhea successfully. 

The elimination of infection makes the operation safe from complications. 
Postoperative pain is tolerable and far less than in sealpel surgery. Nerve end- 
ings are destroyed. Hemorrhage is entirely controlled. Secondary infection is 
rare. When it does occur, the surface of the wound may be coagulated, thus 
resterilizing the area and creating a new blood e¢lot. 

The only instruments necessary are an electrode, for cutting, coagulating, 
and sterilizing, and a dental file to loosen interproximal debris and smooth inter- 
proximal bone to the depth of the pocket. The debris once loosened will be 
eliminated by coagulation through the sloughing. The length of the complete 
operation, upper and lower arch, is no more than one-half hour. <A cure has 
been effected in many eases in from one to three weeks. 

The use of the electric knife must be mastered through practice and ex- 
perience. Merely buying a machine and operating it with an hour’s instruction 
by the supply salesman will not give satisfactory results. One should practice 
on raw meat to learn the control of power and then apply the knowledge thus 
gained to the soft tissues of the mouth. The following are a few of the important 
points: 1. The stroke in cutting must be rapid, for slowness in moving the knife 
causes too much coagulation and sloughing, thus creating more destruction on 
both sides of the incision than is desirable. 2. Coordination must be established 
hetween hand and foot; the electrode must be in contact with the tissue when the 
foot switch is turned on, Cutting is performed with the tip of the knife. The 
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knife remains cold during the operation, though heat is evolved in the tissue 
from contact through the knife electrode. 3. The cutting current employed is 
bipolar and uniterminal; it blends cutting with coagulation. The amount of 
coagulation depends on the rapidity of movement of the instrument and the 
structure of tissue, and the number and size of the blood vessels to be cut and 
coagulated. It is important to understand the difference between uniterminal 
and biterminal methods of electrosurgery. A system of coagulation designed 
by Webb, different from the one described, has been named bipolar coagulation. 
This is confusing, as all acusection (cutting) is bipolar, one pole being the knife 
and the other the pad placed in contact with the patient. It is well to clarify 
this point by referring to the two methods as bipolar and uniterminal (the use 
of one terminal as the knife) and bipolar and biterminal used by Webb. For 
the latter method the instrument contains two prongs in close proximity, the two 
poles between which the current passes creating coagulation. Both systems are 
bipolar, one being uniterminal (cutting) and the other used by Webb, biterminal 
coagulating ). 

(;reat care must be exercised in protecting the patient while using the electric 
knife. Retraction of cheeks, tongue, and lips, and the bueeal and labial muscles 
can be best accomplished by the assistant retracting on one side while the 
operator retracts the other side. Wooden tongue depressors have been found 
more satisfactory than metal ones for this work. 

The elimination of the pyorrheal pocket does not constitute a cure. It is 
necessary to find and eliminate the cause of this disease in every given case. The 
correction of occlusion, contact points, systemic conditions, such as nutrition, 
must be considered and improved. Edueation of the patient in home care and 
toothbrush technique is most important, as few patients know how to brush the 
teeth and massage the gums. 

Through the able assistance of Miss Lillian Cain, D.H., former director of 
hygiene at Georgetown University, and through her perseverance and patience 
| can report cures in many pyorrhea operations where I had suspected failure. 
The value of a dental hygienist as an assistant has been definitely established, 
and it is regrettable that some states have not as vet availed themselves of this 
service, 


PATHOLOGIC STUDY 


The pathologie investigation was made by Lt. Col. James Mann, U. 58. A., 
Registry of Dental and Oral Pathology, Army Medical Museum, Washington, 
I). C. The first specimen was from a male, aged 37 years, who had pyorrheal 
involvement of all teeth with four mandibular incisors particularly involved by 
acute infection (Fig. 1). Pericemental abscess was found lingual to the central 
incisors, and was opened for drainage at the lingual side by means of the electric 
needle under nitrous oxide anesthesia. One week later the patient was operated 
on; a gingivectomy with needle electrode was performed, removing the labial 
and lingual aspect of the gingiva and clearing up the interproximal debris by 
filing, followed by electrocoagulation. These teeth had been destined for later 
extraction on account of cervical caries, the operation being performed to get 
material for microscopic study. Four months after treatment a block of tissue 
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was removed containing the four incisor teeth (Fig. 2). This was sectioned and 
stained. 

Fig. 3 is a labiolingual section of a lateral incisor. The upper picture shows 
the gingival crevice at A, and the crest of the alveolar process B. In making the 
preparation there has been some displacement of the tissue at the crest of the 
alveolar process on the right. The bottom of the gingival crevices is shown at 
( in the lower pictures. Here it may be noted that there has been some separa- 
tion of the soft and hard tissue below the bottom of the crevice. The surface 
epithelium, D, is somewhat hyperplastic with broadened and elongated rete pegs, 
and the same condition, D’, exists in the epithelium forming the attachment be- 
low the bottom of the crevice. There is a moderate infiltration of round and 
plasma cells, LE, below the epithelial attachment. 


1. B. ( 


Fig. 1. X-rays of mandibular incisors 1 taken November, 1939 BP and C, check-ups taken 
February, 1940, and March, 1940. 
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Fig. 2 Excised block of tissue containing the four incisor teeth {1 seen from lingual, B from 
labial side. 

Fig. + is a labiolingual section of the lateral incisor at the other end of the 
block. The gingival crests and crevices are shown at A and the crests of the 
alveolar ridge at B. In the higher magnifications shown below the crevices are 
very shallow, the points C showing the bottom of each. There is moderate hyper 
plasia of the surface epithelium, D, but this is present only to a very slight 
degree in the epithelium of the crevice and attachment, D’. There is evidence of 
an inflammatory reaction, F, on the right or lingual side which is probably due 
to an extension of the lesion between the central incisors while on the labial there 
is very little evidence of any such condition. A thin layer of caleulus is shown 
at F. 

In Fig. 5 photomicrographs of the interproximal areas are shown. The 


difference in height of the gingival crevices, A, and crests of the alveolar process, 
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B, may be noted. Separation of hard and soft tissues seen in the section again 
is due to the process of preparation of the specimen, the bottom of the shallow 
crevices being at the points C. There is hyperplasia of the epithelium, D and D’, 
but practically no excessive infiltration of cells denoting any inflammation. 


TECHNIQUE OF THE OPERATION 
This article deals only with the eradication of the pyorrheal pocket by the 
use of electrosurgery ; other considerations in the problems of pyorrhea such as 
occlusion, toothbrush technique, massaging, ete., have been described adequately 
by others, mentioned in the references. The instruments used are shown in 
Fig. 6. The technique is as follows: 


Fig. 5.—Mesiodistal section, 


Operation.—1. Seale the teeth. 2. Use a local anesthetic; nitrous oxide may 
be used also for short operations, but great care must be exercised in the pos- 
sibility of running into an anesthetic that is inflammable. 3. Measure the depth 
of the pockets, in any way convenient, and mark the line of the incision by the 
use of a dye, methylene blue or acriviolet, into which hypodermic needle is 
dipped and inserted into tissue to periosteum, as shown in Fig. 7. This line ean 
be retained throughout operation. 4. Apply uniterminal electrode to tissue in 
order to cut and remove labial and lingual flap, as shown in Fig. 8. 5. Loosen 
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Fig. 6 Instruments used for electrosurgery (pyorrhea). A, Needle electrods B and C, Elec 
trodes for shaping tissue D, Needle electrode (angular). ZF, Fil F’, Scalpel. 


Marking depth of pockets and line of incision by use of a dye 


Electrode, lingual tissue 


removing 


A D 
| \ 
Cc 
| | | | 
E 
) 
“4 
Fig. 


Wm. J. 


Ogus 


and remove interproximal debris with bone file, using both left and right to 
depth of pocket and smooth floor of pocket with same file. 6. Follow with coagu- 
lation throughout the interproximal space and on the edges of tissue whieh may 
have been disturbed by the file (Fig. 9). Festoon the gingivae to eliminate the 
possibility of leaving a shelf labially and lingually, using an electrode shaped 
for this purpose, as shown in Fig. 10. 7. Desensitize dentine exposed yy bi 
terminal coagulation. 

Postoperative Care.—s. Apply dye, methylene blue or acriviolet. Preseribe 
a mouthwash, a warm solution of any kind, and repeat treatments daily. 9. Slough 
formation takes place in three to five days with healing of the connective tissue 


underneath. 


Fig. 9 Coagulating and sterilizing all surfaces. 


Fig. 10 Festooning to eliminate a shelf formation. 


When the slough falls off the patient is ready for final sealing and polishing 
of the tooth surface. A patient in this stage is shown in Fig. 11; a patient one 
month after operation is shown, Fig. 12; and a very advanced case five weeks 
after, Fig. 13. 10. Next comes reconstructive dentistry such as correction of the 


occlusion restoring contacts of teeth, correcting overhanging fillings. crowns. 
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Fig. 11.—Patient 62 years of age. Taken one week following surgery. 


Fig. 12.—One month following surgery. 


Fig. 13.—A very advanced case in a man, age 39 years, 5 weeks following surgery 
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and inlays. 11. Instruction is given the patient on home eare of his mouth. 
Sufficient time should be allowed for this education as very few patients have a 
definite way of cleaning their teeth. 12. Cooperation of the patient’s physician 
should be secured to correct his diet and improve nutrition. 


SUMMARY 


Cutting, coagulating, and sterilizing the tissues to eliminate infection and 
creating a sterile blood clot by use of the electric knife is advocated. 

In this treatment postoperative complications are negligible; and shock is 
slight. 

The operation can be performed in most patients in two sittings, taking the 
maximum of one-half hour for the complete operation. 

Satisfactory results were demonstrated by a pathologie study of a treated 
case. 

The elimination of the pyorrheal pockets and complete healing can be 


effected in from one to three weeks. 
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THE FUTURE OF THE PULPLESS TOOTH 
Louris GrossMAN, D.D.S., Dr. MED. DENT., PHILADELPHIA, PA. 


N THE minds of many physicians and some dentists, the pulpless tooth is 

peculiarly associated with the idea of focal infection. It is hardly likely 
that even the most devoted advocate of root canal therapy would deny a causal 
relationship, in certain cases, between infected pulpless teeth and systemic 
disease. The question is not whether such cause and effect occur, but how 
often they occur and whether indiscriminate removal of pulpless teeth is 
justified. 

CLINICAL OBSERVATIONS 


Medical and dental literature is full of case reports purporting to show that 
extraction of a tooth eliminated or improved some systemic disturbance. Unless 
such cases are well controlled and the observations made by a competent clinician, 
the deductions are often unwarranted and the case report is meaningless. | 
want to cite a few case reports briefly to illustrate this point. They are taken 
from the eurrent dental literature. 

Case Report No. 1 reads, with emendations, as follows: ‘‘Mr. B., aged 
48, suffered with iritis in both eyes for three weeks before I saw him. A diag- 
nosis of low-grade infection around the lower right second molar and the four 
third molars was made, and these teeth were extracted. The pain disappeared 
after the last tooth was removed and the eyes were in normal condition one 
week later.’’ Lack of evidence in establishing the teeth as cause, and lack of 
a sufficiently long time interval for follow-up is too apparent here to require 
further comment. 

Case Report No. 2 is entitled ‘‘Susceptibility to Colds Cured by Sinus Drain- 
age After Extraction of Molar.’’ The author states in this report that four 
months after removing a tooth and draining the antrum, ‘‘the patient reported 
the suecess of the operation to him and stated that colds no longer troubled him.”’ 
Those who conelude that this is a new treatment for colds do so at their own risk. 

Although Case Report No. 3 does not refer specifically to pulpless teeth, it 
does indicate how tenuous is the thread that may be drawn between cause and 
effect where focal infection is concerned. I shall quote the item verbatim. 
“Dr. Theodore Port told the Australian Dental Congress there is a definite 
relation of alopecia areata to dental foci of infection. He told of a patient 
whose alopecia cleared up promptly on sealing his teeth.’’ 

We may dismiss this type of case report with the legal phrase res ipsa 
loquitur, bearing in mind, however, that frequent publication of such reports 
leaves their imprint on the uncritical dentist or physician. On the other hand, 
ease reports may be of considerable value for estimating methods of treatment. 

tead before the American Association for the Advancement of Oral Diagnosis at the New 
York Academy of Medicine, Oct. 18, 1940, Seventh Annual Congress. 
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Conclusions reached by trained observers bear weight if they report their 
experiences not of one case (unless it be exceptional) but of a large number of 
cases, not one week after extraction of a tooth, but months or years later, after 
they have had an opportunity of checking their observations. Unfortunately 
data of this kind take time to accumulate and not many reports are available 
at present. 


A few large scale studies of the relationship of dental foci of infection to 


arthritis, gastrointestinal disturbances, and other systemic diseases have been 
reported. A recent study by Cecil and Angevine* may be mentioned here. 
Cecil and Angevine analyzed their records to determine what benefit had accrued 
to 200 patients with chronic rheumatoid arthritis for whom certain foci of in- 
fection had been eliminated. In fifty-two patients, pulpless teeth were removed. 
Forty-seven of these patients were not benefited, three became worse, and only 
two were improved. 

Bauer® separated 300 arthritic patients into two groups for analysis: (1) 
those for whom teeth were removed; (2) those for whom teeth were not removed. 
Paradoxically, the group whose teeth were removed showed less improvement 
than the group whose teeth were not removed. 

Vaizey and Clark-Kennedy® made follow-up studies of seventy-six patients 
for whom all teeth had been extracted because of dyspepsia. Of this number, 
only six (8 per cent) were benefited. It is interesting to note also that in another 
group of 126 patients for whom teeth were removed for purely dental reasons, 
thirty-nine later developed symptoms of dyspepsia and nineteen developed rheu- 
matic symptoms. 

Reimann and Havens’ recently analyzed comprehensively the more im- 
portant evidence for and against removal of pulpless teeth and tonsils where 
focal infection was suspected. They coneluded that ‘‘if abscess or chronic 
infection around a tooth is present with reasonable certainty, or if the tonsils 
give rise to repeated attacks of illness, there is no question that surgical meas- 
ures are necessary in treatment of the local condition. But, in the light of 
present knowledge, the removal of such local infections in the hope of influene- 
ing remote or general symptoms and disease must still be regarded as an experi- 


mental procedure.’ 
LABORATORY STUDIES 


Laboratory studies would seem to corroborate the conviction of the few 
clinical studies just mentioned. The preponderance of evidence from studies 
made upon pulpless teeth regardless of whether these studies are clinical, 
roentgenologic, or histologic indicates that properly treated pulpless teeth may 
be retained with safety to the patient. 

Bacteriologie studies are perhaps indicting, but not condemning. Careful 
baeteriologic studies on almost 2,000 teeth by Haden* and Burket® show that 
growth was recovered from only 36 per cent more pulpless than vital, normal 
teeth. One must bear in mind that the puipless teeth studied by Haden and by 
Burket had been treated a number of vears ago when the practice of root canal 
therapy was not as well developed as it is today. Limitations of time do not 
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permit me to discuss this question further, but I believe enough has been said 
to show that pulpless teeth, as a group, need not be condemned. What of the 
future of the pulpless tooth? 


FUTURE OF THE PULPLESS TOOTH 


Historians tell us to study the past if we desire to know the future. Dental 
history is no exception. The revolt against the pulpless tooth began about 
thirty vears ago. It is well to recall the background of dentistry of that period, 
particularly root canal practice. It is not generally realized that the period of 
antisepsis In surgery was then drawing to a close, and the aseptic period was 
just being ushered in. Powerful germicides, among them phenol, zine chloride, 
formalin, and corrosive sublimate were still being used in root canal practice. 
Pulpless teeth were being treated without due regard for the systemic con- 
dition of the patient, and regardless of the periapical condition of the tooth. As 
a matter of fact, it was often not known whether pulpless teeth were involved 
apieally, and if so, to what degree, because few dentists owned or made use of 
x-ray machines. Bacteriology was still looked upon as an interesting science 
made popular by the work of W. D. Miller, but extremely few dentists owned 
or knew how to use a microscope. Sterility of the root canal was ‘‘determined’’ 
chiefly by smelling the dressing. Culturing of pulpless teeth was not seriously 
considered until almost a decade afterward. The practice of root canal therapy 
consisted of what later came to be known as a ‘‘cotton exchange,’’ in which 
dressings saturated with some strong smelling drug were changed from time to 
time. Because of the then existing state of root canal practice, the critical atti- 
tude which followed may have been justified. If we are to avoid a repetition 
of similar criticism we must practice root canal therapy in harmony with cur- 
rent scientific knowledge. 

The future of the pulpless tooth depends on whether diagnostic means at 
our command are used by the rank and file of the dental profession or are used 
only by a few. It is my belief that the future of the pulpless tooth will be 
determined largely (1) by careful selection of root canal cases; (2) by strict 
adherence to recognized principles of asepsis and antisepsis; and (3) by bae- 
teriologic examination of pulpless teeth before root filling. Two of these 
requirements are basically diagnostic, namely selection of root canal eases and 
bacteriologie examination. I should like to stress the importance of bacteriologie 


examination in root canal work. 
BACTERIOLOGIC EXAMINATION OF PULPLESS TEETH 


Bacteriologie examination of a pulpless tooth under treatment is perhaps 
the most important and most neglected phase of root canal therapy. If the 
object of root canal treatment is to eliminate the microorganisms present upon 
the surface of the root canal or the contiguous periapical tissue, we must have 
some definite means of knowing when this has been accomplished. The ‘‘sight 
and smell’? method is not only antiquated but extremely uncertain. And yet, 
it is probably still the most commonly used method for deciding whether the 
root canal is ready for filling. Sinee bacteria cannot be seen with the naked 
eye and since they do not always produce an obnoxious odor, this method is 


entirely inadequate, 
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endeavored to find out how often the sight and smell 


method, in experienced hands, coincides with bacteriologie examination. A num- 


Some time ago, 


ber of dentists, all seasoned practitioners with above average dental background 
and training, some of whom did not ordinarily make a bacteriologie examina- 
tion, were asked to take a culture when they believed the canal was ready 
for filling as judged by the usual eriteria of appearance of dressing, odor of 
dressing, seepage from canal, ete. In some eases the root canals were filled 
immediately after the culture was taken without waiting for a report. In other 
words, the same clinical procedure was followed as usual except that a bacterio- 
logic test was made for my information just prior to the root filling. <Alto- 
gether 150 teeth were cultured under these conditions. Of this number 58 per 
cent were found sterile while 42 per cent showed growth upon cultural exam- 
ination. In this series of cases the sight and smell method could not be depended 
upon, since it was found to be wrong almost half the time. 

The question may naturally be asked, of what value is the bacteriologic 
examination for controlling root canal treatment? Data at hand would seem to 
indicate that there is a definite correlation between the bacteriologic status 
of the pulpless tooth and its successful or unsuccessful termination. Appleton" 
analyzed the records of root canal cases which were treated by Rhein who 
sometimes filled the root canal despite a positive culture. Of the so-called 
‘*successful’’ cases (i.e., those that were comfortable and roentgenologically 
negative upon check-up), negative cultures had been obtained in 69 per cent 
of. cases. Of the unsuccessful cases, negative cultures had been obtained in 
only 27 per cent of cases. A higher percentage of successful results was there- 
fore obtained in the bacteriologically negative group than in the bacteriologi- 
cally positive group. 

CONCLUSION 

It is my belief that the future of the pulpless tooth depends not so much 
on whether one antiseptic or another is used in the root canal, but (1) upon 
the judicious selection of cases for treatment, and (2) upon a bacteriologic 
examination of the tooth before filling the root canal in order to determine 
whether sterility has been attained. Pulpless teeth should be removed if it is 
not possible to obtain a negative culture, unless root amputation can be done. 
The future of the pulpless tooth hinges on whether bacteriologic examination 
will be commonly practiced or whether it will be disregarded by the rank and 


file of dentists practicing root canal therapy. 
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RELATIONSHIP OF ARTHRITIS TO ORAL DIAGNOSIS, 
DEFOCALIZATION AND STREPTOCOCCUS VACCINE THERAPY 


MiIrcHELL SHustTEeR, M.D., New York, N. Y. 


HE purpose of this paper is to refute a growing opinion that the removal 

ot foci of infection is of doubtful value in the treatment of chronic infectious 
arthritis. For instance, Reimann and Havens,' in a recent article, come to the 
following conclusions: ‘‘A review of the case against routine extraction of 
teeth and tonsillectomy for the purpose of preventing or curing systemic disease 
shows that the experience of twenty-five years has not justified the practice 
in the minds of many who have given the matter careful thought.’’ I agree 
with their objections to the routine removal of infected foci but cannot accept 
their further statement: ‘‘In recent years much evidence has accumulated 
throwing grave doubt on the practice of removing tonsils and teeth in the 
hope of preventing the onset or influencing the course of rheumatoid arthritis.”’ 
In my experience the foeal infection theory itself is not at fault; it is the 
failure to understand its true application that has caused the growth of such 
skepticism. 

In no other disease process has the theory of focal infection been so 
enthusiastically applied as in the treatment of chronie infectious arthritis. 
That spectacular results are often seen in such conditions after the removal of 
infected foci is common experience, but the ease with which such infected areas 
can be attacked has resulted in an abuse of the application of this theory. 

Until reeently the routine eradication of all suspicious foei in chronic 
arthritis was considered good practice. In the last few years, however, greater 
caution has been exercised in advising such surgery, for experience has shown 
that it may be not only ineffective but in some cases even harmful to an already 
debilitated patient. Our attention is now being centered more and more on 
the host rather than on the foeus. Although there is no question that all 
possible sourees of focal infection must be removed, the timing of such surgery 
is dependent on the condition of the patient. 

While the subject has received much attention from both the dental and 
medical professions during the twenty-eight years since the pioneer work of 
Billings, there is still a great deal of confusion as to the exact meaning of the 
theory of focal infection. Many persons consider an infected foeus and focal 
infection synonymous terms, but this is not true. An infected focus is a 
circumscribed area of tissue infected with pathogenic organisms, whereas focal 
infection implies metastases of bacteria or their toxins, capable of injuring 
contiguous or distant tissues, from the infected foci. Thus the mere presence 
of pathogenic bacteria in a foeus does not necessarily imply the development 
of systemic infection. 

Although an infected focus is always a potential source of foeal infection, 
such an area may be so walled off by surrounding healthy or inflammatory 
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tissue that invasion does not occur, the focus being as much outside the body 
as is a calcified tubercular gland in the lungs. The eradication of such an 
isolated focus certainly can have little influence on an existing systemic process. 

The fact that infected foci are so common in comparison with the evidence 
of systemic involvement is proof that factors other than the bacteria alone 
must be responsible for the development of focal infection. It is generally 
admitted that foci may be present for a long time without evidence of 
systemic involvement. Organisms of high virulenee, such as those causing 
acute infections, can attack normal tissues; but bacteria of low virulence, such 
as those responsible for chronic infectious arthritis and other chronic foeal 
diseases, are dependent upon some degree of physiologic imbalance. Anemia, 
emotional strain, exposure, malnutrition, endocrine imbalance, chronic fatigue, 
senility, trauma, and acute infectious diseases are factors which may play 
a part in lowering the resistance threshold of the tissues, thus permitting 
invasion and disease. 

Foci of infection may be primary or secondary. Primary foci are usually 
located in tissues communicating with mucous or cutaneous surfaces, but 
secondary foci are the direct results of infection from primary foci through 
contiguous tissues or at a distance through the blood or lymph channels. The 
most important sites of focal infection are teeth, tonsils, sinuses, colon, and 
prostate. My experience in a large series of cases of chronic arthritis shows 
that the teeth, tonsils, and colon were the sites of focal infection in 86 per 
cent of the cases. The sinuses, whose importance in chronic arthritis has been 
stressed by some investigators, were associated directly with only 6 per 
cent of these cases. 

Many different bacteria are found in infeeted foci, but by far the most 
important are the streptococci; in fact it is said that the pathology of foeal 
infection is largely the pathology of streptococci. 

Although nearly all primary foci in chronic infectious arthritis develop 
in the teeth, tonsils, and sinuses, the importance of secondary foci such as 
lymph nodes, articular tissues, the genitourinary and gastrointestinal tracts 
must not be minimized. Infection in the secondary foci may carry on the 
focal infection even after the teeth, tonsils, and sinuses have been eliminated 
as sources of invasion. Secondary foci may, however, be absent in the early 
stages of focal infection, and it is for this reason that defocalization must be 
done as early as possible. In chronic focal sepsis of sufficiently long standing 
multiple foci are the rule, and thus the complete eradication of such sources of 
infection in late stages of chronie arthritis is usually impossible because of 
the inaccessibility of the secondary foci. 

Recognition of infected foci is generally simple, but it is often difficult 
to decide which of these is responsible, in a given ease, for foeal infection. 
The x-ray and pulp testing may determine the presence of dental infection 
and devitalization, but these findings are not always evidence of foeal infection. 
Infection is often found in extracted teeth which gave a negative x-ray picture. 
In my experience, devitalized teeth are usually found to be infected, but they 
are not necessarily the cause of foeal infection. Weston Price® is of the opinion 
that patients with teeth showing no granulomata or rarefaction of alveolar 
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bone, but exhibiting rather a tendency to hyperealcification, invariably display 
symptoms of systemic disturbances. As for the tonsils, the most innocent 
looking ones are often responsible for foeal infection. 

I have used the following method in differentiating between active and 
inactive foci: 

1. History—The onset of arthritic changes is often directly associated 
with an acute flare-up in an infected focus. 

2. Provocative Test—A large dose of streptococcus vaccine will often 
cause a flare-up in the etiologic foeus. 

3. Laboratory Evidence of Focal Infection—Pathogen culture® of the 
suspected focus will determine the presence of organisms capable of infecting 
the patient. Complement fixation of the pathogen strain will indicate the 
presence of antibodies against the strain. Streptococcus complement fixation 
is not generally accepted, but if the antigen is properly titrated and sufficient 
controls are run the results are usually fairly accurate. 

4. Sedimentation Rate-—After a focus is removed the sedimentation rate 
will often indicate whether it was the cause of foeal infection. Under such 
circumstances it is usually accelerated. 

In 1938 Liebesny* attempted to detect teeth which were causing focal in- 
fection by applying short wave to suspected teeth by means of special applicators. 
An acceleration of the sedimentation rate was evidence of focal infection. For 
years I have employed diathermia or short wave in the diagnosis of joint 
conditions. As a result of this work it has been possible, as a rule, to 
differentiate the joint symptoms due to infection from those caused by mechani- 
eal derangement. Acceleration of the sedimentation rate is evidence of infection 
still present in the joint. 

In recent years the focal infection theory of chronic arthritis has been 


the target of a great deal of criticism. The results of defocalization have not 


lived up to expectation and, as we mentioned earlier, some writers go so far 


as to advise against dependence on this treatment in such joint conditions. 
[I do not agree with this view, since it is not based upon a true understanding 
of the application of the theory. 

That the removal of foei ot infection deserves an important place in the 
treatment of chronic infectious arthritis is shown by the results which I have 
obtained in a series of 785 cases treated by defoealization. This number was 
divided into: 

1. 468 cases of early arthritis (arthritis present less than six months) 

366 cases—teeth removed. Improvement in 150 (41%) 

78 eases—tonsils removed. Improvement in 39 (50%) 

24 cases—sinus surgery. Improvement in 3s (12%) 
317 eases of advanced arthritis (arthritis present for more than two 
vears ) 

215 cases—teeth removed. Improvement in 43 (20%) 

84 cases—tonsils removed. Improvement in 21 (25*‘ 

18 cases—sinuses drained. Improvement in 1] 

These figures indicate clearly the advantage of early focal surgery. The 
removal of foci in early cases of chronic arthritis was approximately twice as 
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effective as in late stages of the disease. Exacerbation of the existing arthritis 
was noted in 15 per cent of the early and in only 12 per cent of the advanced 
cases. 

Some of the reasons which may be responsible for the failure of foeal 
surgery are: 

1. Not every infected tooth or tonsil causes focal infection, and therefore 
the focus removed is often not responsible; hence the elimination of such an 
area can hardly be expected to influence a systemic infection. 

2. Infection may be present in secondary foci if focal infeetion is of 
sufficiently long standing. Thus, even if the primary etiologic focus be removed, 
infection may still be present in areas inaccessible to surgery. The removal 
of a primary focus removes only the infection present in that area and does 
not signify that infection in the system has also been eliminated. Remembering 
the frequency of secondary foci of infection, the surgeon should, if possible, 
prepare a vaccine from the enucleated foeus. 

3. Not infrequently the infected focus is incompletely removed and focal 
infection continues. When teeth are extracted, root fragments and surrounding 
infeeted areas may be left and the same is true in the ease of tonsilleetomies. 

4. When the removal of infected foci is postponed too long, such treatment 
can scarcely be expected to effect improvement in terminal stages of the 
disease. 

). Surgery may activate a walled-off foeus. Such incidental trauma may 
break down the barrier of tissue surrounding the focus and promote the de- 
velopment of secondary foci, even if these did not previously exist. 

In chronic infectious arthritis we are apt to be blinded, by the spectacular 
instances of recovery after focal surgery, to the fact that not all patients who 
have had complete removal of accessible foci are benefited; some have even 
been harmed. This is not always recognized by the surgeon for, as a rule, 
when his work is done he loses contact with the patient. 

It is not yet fully realized that traumatization of an infected focus may 
result in dissemination of the bacterial products which it harbored. Even 
irritation of a focus may cause a systemic invasion. Richards® in 1932, by 
means of massage and manipulations of infected foei, obtained the following 


hlood eulture results: 


Bacteriemia directly Bacteriemia 1 hour 
after massage later 
Arthritie joints (260 23 1 
Tonsils (80 18 6 
Gums (17) 3 (0) 
Prostate ( 6) + l 


Control blood cultures were taken before massage and were negative in all 
but one ease. 

Sehwarz and Frisch,® in blood eultures of eleven tonsillectomized patients 
giving a recent history of rheumatic fever, obtained positive cultures in three 
immediately after operation. 

Bartlett and Pratt,’ in sixty-four blood cultures after tonsillectomy, 


obtained a positive result in 15 per cent. 
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Seifert’ reported nine cases of bacteriemia following appendectomy in forty- 
three cases. 

Okell and Elliott,? in a series of 138 cases of dental surgery, observed a 
streptococcus bacteriemia in eighty-four, or 60 per cent. 

Palmer and Kempf,’® in a series of eighty-two cases subjected to focal 
surgery, found a positive streptococcus blood culture in 17 per cent. In four 
cases of subacute bacterial endocarditis the onset of septic symptoms dated 
from dental manipulation. 

During the past year two of my patients who had rheumatie heart disease 
developed fatal subacute bacterial endocarditis after the extraction of teeth. 

At St. Vineent’s Hospital we recently obtained blood cultures in fifteen 
arthritis patients after dental surgery, and in seven, or 46 per cent, a positive 
bacteriemia was reported. The high percentage of bacteriemias now being 
reported may be due to the fact that blood cultures are being made immediately 
after extraction. 

Blood cultures in my private patients undergoing the removal of foci gave 
the following results: in seventy-four cases of dental extraction there was 
bacteriemia in ten (7.4 per cent); in thirty-five tonsillectomies there were two 
positives (5.6 per cent). My only explanation for the lower incidence of 
bacteriemia in these cases is that they had all had vaecine therapy before 
surgery. 


' of 1957 cases of echronie arthritis, it was 


A few years ago, in a checkup’ 


7 


found that in 13 
appeared immediately after focal surgery; seventy-six after dental extraction, 


(7 per cent) the first symptoms of joint involvement 


forty-eight after tonsillectomy, six after cholecystectomy, four after appendec- 
tomy, and three after sinus surgery. Furthermore, in 332 (17 per cent) there 
was a history of marked exacerbation of the then existing chronie arthritis. 

It has been stated that such bacteriemia, being transient, is of little 
significance. In the literature of the past ten vears, however, there have been 
so many reports of serious complications following the removal of infected foci 
that in some eases the harmful effects of focal surgery cannot be denied. 
Septicemia and subacute bacterial endocarditis oceur too frequently to be 
disregarded. The possibility of subacute bacterial endocarditis after defoeal 
ization in eases giving a history of rheumatie heart disease must always be 
kept in mind. In spite of such complications, however, I am still of the 
opinion that, exeept in eases of rheumatic heart disease, foci should be removed 
as early as is compatible with safety. 

In chronic infectious arthritis surgery should always be delayed in the 
presence of the following danger signals: 

1. Leucopenia.—This is often associated with a lowered resistance and an 
ineffective immunologic response. 

2. Marked shift to the left of the white cells—The presence of a high 
percentage of immature white cells is indicative of an acutely infectious state. 

3. Absence of blood complement.—In the absence of serum complement 
immunity is usually markedly depressed. 

4. Acutely infected focus—The danger of tampering with an acutely in- 
flamed focus of infection is generally recognized. 
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We have found that a short course of streptococcus vaccine therapy effects 
a marked reduction in the incidence of exacerbations after defocalization in 
ehronie infectious arthritis. The recent literature dealing with this disease 
shows a definite trend away from streptococcus therapy, but I believe that 
this loss of faith is based upon erroneous conclusions. Since the action of a 
focus of infection is dependent upon the bacteria which it harbors, it seems 
logical to expect that a vaccine of such organisms will be effective. The popu- 
larity of such measures as bee venom, highly concentrated doses of vitamins D 
and B,, colloidal sulfur, and colloidal gold would seem to indicate that the 
results of vaccine therapy have not been too encouraging. No one can deny 
that there is some merit in these measures, but this does not justify their com- 
plete replacement of streptococcus vaccine, a measure which has been effective 
for many years when properly employed. Before accepting the statement that 
streptococcus vaccine has failed in the treatment of chronic infectious arthritis, 
let us analyze some of the reasons for such failures. 

1. Vaccines are often prepared from noninfecting or nonetiologic foci. 

2. The autogenous vaccine prepared often consists only of the predominant 
strain present in the culture from the suspected foeus, and such a strain may 
be nonpathogenic and of no specific antigenic value. 

3. Stock streptococcus vaccines prepared by pharmaceutical houses have 
often been employed. Most bacteriologists agree that in treating infectious con- 
ditions an autogenous vaccine is preferable and that stock vaccines are no better 
than nonspecific therapy. 

4. Vaccine therapy is some.imes begun in late stages of arthritis when the 
condition is too advanced for any effective treatment. In late stages of arthritis 
the process has often burned itself out and the symptoms may be due not to 
infection but to joint derangement. 

5. Dependence should not be placed upon vaccine therapy alone. It is gen- 
erally admitted that no one measure in itself is sufficient for the treatment of 
chronic arthritis. By means of immunization we attempt only to arrest the 
infection. To restore the joints to normal function other measures, such as 
orthopedics, physiotherapy, massage and corrective exercises, must be employed. 

6. Vaccine therapy is often discontinued after a brief trial. In chronic 
infectious diseases, spectacular results can hardly be expected after a few 
injections. 

7. Improper dosage is often responsible for poor results. Correct dosage 
is as important with vaccines as it is with drugs. Formerly it was thought that 
the more severe the reaction to a dose of vaccine the better the result, but experi- 
ence has taught us that small doses are much more effective. Whereas the initial 
dose used to be about 50 million, we now rarely begin with more than one mil- 
lion. Subsequent dosage is dependent upon the clinical response and upon lab- 
oratory findings. 

The following guides are used in determining the required dosage: 

1. The initial sedimentation rate determines the first dose (Linzenmeier 
tube). 


154 


Arthritis and Oral Conditions 


rIME DOSI 
Sedimentation rate for 18 mm. up to 10 minutes 50,000 
Sedimentation rate for 18 mm. 10 -20 minutes 100,000 
Sedimentation rate for 18 mm. 20 -30) minutes 250,000 
Sedimentation rate for 18 mm. 50 -60 minutes 900,000 
Sedimentation rate for 18 mm. 60 -100 minutes lL million 
Sedimentation rate for 18 mm. 100-150 minutes 2 million 
Sedimentation rate for 18 mm. 150-200 minutes 5 million 
Sedimentation rate for 18 mm. 200-300 minutes 71% million 
Sedimentation rate for 18 mm. 300 minutes 10 million 


2. Subsequent dosage is also determined by the sedimentation rate, allow- 


ance being made for other factors that may influence the rate. 


SEDIMENTATION JOINT SYMPTOMS DOSI 
A. Rate unchanged Same Increase 
A. Rate unchanged Improved Maintain 
A. Rate unchanged Aggravated Decrease 
B. Rate retarded Same Maintain 
B. Rate retarded Improved Increase 
B. Rate retarded \ogravated Decrease 
C. Rate accelerated Same Decrease 
C. Rate accelerated Improved Maintain 
C. Rate accelerated Accelerated Increase 


4. Duration of joint or systemic reaction also determines dosage. 


Reaction lasting: Reduce dose to: 
24 hours *% previous dose 
48 hours 4 previous dose 
72 hours 14 previous dose 
Continuous previous dose 


4. The intensity of the reaction is a guide to dosage. The more severe the 
reaction, the smaller the next dose. 

). Weight change is considered an important indication of response: loss 
of weight usually indicates overdosage, and gain in weight is a favorable sign. 

6. Blood count changes: leucopenia suggests overdosage, and anemia is 
also often the result of overdosage. Leucocytosis, if persistent, calls for an 
inerease in dosage, but if there is no clinical improvement after a few progres- 
sively larger doses, the need for defocalization should be considered. 

7. Complementary titer: if decreased or absent, dosage should be consid 
erably reduced and the reduced dosage should be continued until titer is normal. 

8. Constitutional response: if the patient’s general health improves, the 
response is encouraging, even if the joint symptoms are unchanged. 

9. In general, the more acute and the more generalized the infection the 
smaller the dose should be. Systemic or focal reactions are to be avoided. The 
optimum dose for each ease should be determined. In long-standing eases 
minute doses should be used in the beginning. 

The duration of treatment is determined by the sedimentation time. Even 
if the patient becomes symptom free, treatment must be continued until the 
sedimentation rate returns to normal. Since immunity to streptococcus infee- 
tion is often of short duration, the sedimentation rate should be checked 
periodically. 

In my work in the elinie I have employed streptococcus vaecine alone in 
the treatment of chronic arthritis for the past sixteen vears and have become 
econvineed that this measure is of great value in the therapy of such conditions. 
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We have consistently found that about 70 per cent of cases of both rheumatoid 
(atrophic) arthritis and osteoarthritis (hypertrophic) are markedly improved 
by this measure alone. I do not wish to imply that vaccine therapy should be 
used to the exclusion of other recognized measures, but I feel that no ease of 
arthritis of an infectious nature should be denied streptococcus immunizing 
therapy. Since most of the clinic cases have been observed at regular intervals 
for years—many as long as fifteen years—we know that the results obtained 
were not simply normal remissions. If vaccine therapy does not cure arthritis 
we at least feel that its importance in checking the infection present cannot be 
denied. It must not be forgotten, however, that unless the infected foci are 
removed reinfection will frequently occur. 


CONCLUSIONS 


The removal of infected foci causing focal infection is of definite value in 
the treatment of chronie infectious arthritis. 

Not every infected focus is responsible for foeal infection. 

The pathology of focal infection is largely the pathology of streptococci. 

Before advising defocalization an attempt should be made to determine the 
activity of the infected focus. 

Bacteriemia is often seen after defoealization and, in cases giving a history 
of recent rheumatic heart disease, serious results may follow such surgery. 

Streptococcus vaccine, if properly prepared and correctly administered, is 
effective therapy in chronic infectious arthritis. 

Since immunity to streptococcus infection is often ot short duration, the 
sedimentation rate should be checked periodically to determine reactivation of 
the process. 
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Case Reports 


CASE NO. 47 
CYSTIC ADAMANTINOMA 
Max H. Jacoss, M.D., D.M.D., F.I.C.A., Boston, Mass. 


HE patient, Mrs. A. K., a white woman, complained of a progressively 

growing mass in the right side of the mandible. 

History.—Kighteen years previously she had an impacted mandibular euspid 
and cyst removed. One year ago she developed discomfort and occasional pain 
in the right side of the mandible. She noticed an increase in the size of the jaw 
in the cuspid area. This increased to such an extent that it was visible externally. 

Exramination.—In the right mandibular canine area was a bulging mass 
extending from the right lateral incisor to the first molar. The mass was firm, 
nonfluctuant, and in places, crepitus could be heard on pressure. The mass 
was nodular and somewhat tender to palpation. 

X-Ray Examination.—X-ray examination disclosed a large circumscribed 
area extending from the right second premolar to below the right central incisor 
(Fig. 1). The inferior margin of this area in places penetrated into the lower 
border of the mandible. There were several small calcified areas within the 
radiolucent mass. The mandibular right lateral and first premolar appeared to 


penetrate the area. 


Fig. 1 Cystic adamantinoma. Note the finger-like projection extending into the bone at the 
border of the mandible. 


Differential Diagnosis—Radicular eyst, recurrent dentigerous cyst, and 
cystic adamantinoma had to be considered. There was sufficient bone structure 
between the radiolucent area and the apex of the deciduous cuspid to rule out 
radicular cyst, the other teeth being vital. 

Recurrent dentigerous cyst occurs very infrequently. Because of the finger- 
like projection extending from the lower border of the radiolucent area into the 
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bone structure and because the mass was nodular to palpation, the diagnosis of 


cystic adamantinoma was made. 

Operation—Under gas oxygen-ether anesthesia, a vertical incision was 
made from the gingival margin of the mandibular left central incisor to the 
mucolabial fold. The interdental papillae as far as the lower right first molar ; 
were incised and the mucoperiosteum was reflected. In places a bluish gray 


membrane was found to be in contact with the periosteum. The rest of the 
bueeal bone was parchment-like and thin in character. No teeth were extracted. 


Fig. 2.—Low-power microscopic section through the cystic membrane showing epithelial bud 
within which can be seen many star cells and ameloblasts. 


Fig. 3.—High-power microscopic section through the epithelial bud. 


The cyst was enucleated and several nodules were found to have penetrated into 
the lower border of the mandible. The walls of the bony cavity were cauterized 
with phenol and washed with aleohol. The cavity was packed with iodoform 
gauze. The mucoperiosteum was laid back and sutured, permitting exit of the 
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gauze through the lower part of the incision in the mucolabial fold. When the 
cyst was collapsed, the membrane was found to be filled with tiny palpable 
nodules. 

Microscopic Examination.—Microscopic examination reveals sections of a 
cyst. Lining the cyst in most areas is a flattened layer of a stratified squamous 
type of epithelium without any rete pegs. Surrounding this stratified squamous 
layer is a moderately thick band of collagenous and elastic fibrous tissue, which 
in turn contains within it several spicules of bone. These have the usual lamel- 
lated structure and contain the tiny spaces with central nuclei representing 
the Haversian system. From the cyst lining there extend several buds made 
up of epithelial cells, some consisting of masses of these epithelial cells in no 
typical arrangement but containing within this mass many star eells and 
ameloblasts which are readily recognized. Other buds are surrounded by a 
stratified mass of spinous cells and in the center contain large cells, stellate in 
shape with centrally placed vesicular nuclei and a pink-staining cytoplasm rep- 
resenting the so-called star cells. Many areas of cystic changes within these buds 
are also present. Tiny little focal areas of polymorphonuclear leucocytie infil- 
tration are also present throughout the mass. In several areas the cystic de- 
generation shows cells which are flattened and squamous and in the center consist 
of large vacuolated cells with pyknotie nuclei (Figs. 2 and 3). 

Diagnosis —Cystiec Adamantinoma. (M.J.58., Pathologist. 

Comment.—The point of interest in this case is the type of cyst that was 
removed eighteen years previously. Since cystic adamantinomas may arise from 
epithelial inclusions sometimes found in the dental follicle of an unerupted or 
impacted tooth, it is possible that the original cyst was an adamantinoma. Reeur- 
rence may take place any number of vears later, if it was not entirely eradicated. 
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Editorial 


The Course of Oral and Plastic Surgery in the Harvard 
School of Dental Medicine 


There has been considerable interest of late regarding the training of 
young men in oral surgery. Before discussing the training of an oral surgeon, 
however, it is well to have a clear understanding of the scope of his field. 
Dunning,’ in his centennial address, ‘‘The Practice of Dental Surgery,’’ ap- 
proached the task of classifying the various surgical specialties involving opera- 
tions on the teeth, jaws, mouth, and face, in order to see whether it is possible 
to practice them in a more uniform manner, so that our young men can be more 
accurately prepared for these specialties. There never has been an agreement 
as to definite qualifications. 

It was Garretson of Philadelphia who originated the term oral surgeon. He 
founded a hospital of oral surgery and attempted to establish a specialty of oral 
surgery in medicine. His failure to succeed was due, as Gilmer? stated in a 
paper entitled ‘‘Fifty Years’ Observation of Oral Surgery,’’ in part to the 
adverse attitude of the members of his own profession at the time, and probably 
in part to the lack of interest shown in the specialty by medical students. How- 
ever, Garretson was appointed in 1866 to the Chair of Oral Surgery, created by 
the adding of this new branch of teaching to the curriculum of the dental depart- 
ment of the University of Pennsylvania. Later other dental schools followed 
the lead of the University of Pennsylvania and added oral surgery to their course 
of study. Thus oral surgery became an integral part of dentistry. 

There has been a tendency, however, to divide the field into various sub- 
divisions, and so new terms have been created to indicate the activity of those 
practicing them. An attempt has been made to divide oral surgery on an 
anatomical basis into dental surgery, involving the teeth and their investing 
tissue; maxillo-facial surgery, involving the maxillae and the integument of the 
face; and oral and plastic surgery, for the reconstruction of deformities and 
malformations, congenital and acquired. George B. Winter* coined a new term, 
exodontia, for the practice taken up by a large number of specialists who limit 
their activity to the extraction of teeth. 

The reasons for these subdivisions are various and sundry. First of all, the 
largest field in oral surgery is that of dental surgery, or exodontia. This is a 
specialty which, according to custom, can be practiced by any dentist without 
adhering strictly to any of the principles governing the practice of surgery in 
general. Deviating a little from strict exodontia, many other oral surgical 
operations are performed in the dental office, and it is an ineredible fact that 
despite the most injudicious surgical methods sometimes applied, serious conse- 
quences and fatal complications are very rare, deformities produced being ex- 

1Ppunning, H. S.: The Practice of Oral Surgery, Proc. Dent. Cent. Cel., 1940, p. 481. 

2Gilmer, T. L.: Fifty Years’ Observation of Oral Surgery, J. A. D. A. 9: 547, 1922 


3Rounds, F. W.: Influence of George B. Winter on Development of Exodontia, Am. J. 
ORTHODONTICS 26: 285, 1940. 
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plained as an unavoidable result of a diffieult operation or its ‘‘unfortunate’’ 
complications. However, excellent oral surgeons have developed from men 
well trained in dental surgery, the expansion into a wider field generally being 
accomplished by taking short postgraduate courses and by getting more exten- 
sive experience through hospital affiliations. 

Extensive operations in the past have been left to the general surgeon, with 
not as good results as might have been achieved if the latter had had a thor- 
ough knowledge of oral pathology and an understanding of problems which 
later confront the dentist. More recently the plastie surgeon has entered this 
field, with great benefit to the patient because of the development of methods 
which, in many instanees, yield very much better results. The training of the 
plastic surgeon who wishes to qualify for both the medical and the dental degree 
is, however, time-consuming. The dentist who wants to acquire the M.D. 
degree must devote an extra four years to the study of medicine, during which 
period he may lose his dental skills or his desire to practice oral surgery. The 
medical graduate, who can qualify for the dental degree in two years, on the 
other hand, receives during that time not much training in his elected field of 
oral or plastic surgery. In both instances the basic training in the medical and 
dental schools must be followed by a hospital internship, and a preceptorship 
or residency as oral surgeon. Dunning stated that there is only a disappoint- 
ingly small number of young men who have the time and the means for such 
training, and that the field is not large enough for them to stay in. For some 
reason they drift away from oral and dental surgery, which they might include 
because it furnishes a larger volume of patients, and take up instead major 
surgery, to which they become more and more attracted. Thus, they fail to 
devote their energies to the investigation and treatment of the diseases of the 
mouth and jaws, and drift into general plastic and reconstructive surgery. 

It now seems evident that the field of oral surgery lies somewhere between 
the training of the general practitioner of dentistry and the training of the 
general surgeon, and that giving the medical graduate an abbreviated dental 
course, or the dental graduate a complete medical course, does not solve the 
problem. Nor is a postgraduate course given by a dental school a good solu- 
tion, and still less satisfactory are short postgraduate courses given by an 
established specialist under the auspices of a dental society. Such courses, as 
Childs* points out, favor the teaching of surgical operations rather than the 
indication for such procedures based on a thorough knowledge of pathology and 
diagnosis. A teacher of oral surgery first of all should be a student of disease, 
and the student of oral surgery should be well grounded in anatomy and 
pathology, and, as a matter of fact, all the basie medical sciences. He should 
receive also basic training in medicine and surgery and have a thorough acquaint- 
anceship with the various medical specialties. What is true of the preparation 
for oral surgery is also true for the preparation to specialize in orthodontics. In 
general, we must realize that the problem of dentistry is not alone to train 
expert technicians, but men with a thorough academic background and suffi- 
ciently broad understanding of basic principles of medicine and surgery to 


‘Childs, H. G.: Graduate Education in Dentistry, J. Dent. Education 5: 104, 1940. 
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comprehend the biologic principles and how disease alters anatomic structures 
and physiologic processes, so that they may be able to develop methods of 
treatment with intelligence. 

The various academies and societies of specialists and the certification boards 
for the practice of specialties in medicine have established certain requirements 
for admission. Similar specialty boards in dentistry have already been formed 
for orthodontics. In oral surgery a certifying board has not as yet been estab- 
lished, but admission to the American Society of Oral Surgeons and Exodon- 
tists is dependent on the following requirements: The applicant must have 
confined his practice exclusively to oral surgery or exodontia for at least five 
vears previous to his application. He will be required to prepare case reports 
of oral surgery and exodontia cases which have come under his care. He also 
will be examined orally by the membership committee before election to 
membership. 

Thus, because of the rules for admittance to membership of specialty so- 
cieties and the formation of boards for the accrediting of specialists, the methods 
and facilities available to train them become at once an important problem with 
which universities are confronted. 

There are probably a number of good ways to train specialists. It should 
always be kept in mind, however, that the training must be in the best interest 
of the public and must meet the demands of publie health. Developing your 
specialty in your private practice by self-training, with the help of such knowl- 
edge as may be gained by attending the clinies given by dental societies, or 
brief graduate courses, is probably the poorest way of fulfilling the require- 
ments. Even many of the longer graduate courses given by dental schools fail 
to impart the most important basic training, and furnish no opportunity for 
the acquisition of fundamental medical knowledge. The sprinkling of a few 
lectures on anatomy, bacteriology, medicine, general surgery, physiology, and 
pathology into a postgraduate program looks well on paper but does not give 
the student a thorough foundation. It is a patehwork of academic odds and ends, 
worked in to repair the holes in the educational plan of the aspirant. The 
training for a specialty should fulfill certain requirements, and it should in- 
elude: 

1. Basie training which should be made up in the major part of the eur- 
ricula of both medical and dental schools. It was pointed out by Childs that 
if it is necessary, in order to practice a specialty of dentistry, that one must 
study medicine either before or after the dental course, it is an admission of 
a fundamental deficiency in dental education. We know that we need such 
training, not only for the practice of oral surgery, but likewise for the practice 
of oral medicine and orthodontics. In all these dental specialties we are dealing 
constantly with general physiologic processes and with diseases of a general 
nature, the cause or effect of which may be found in the oral cavity. This brings 
out clearly the truth that there is no such thing as an autonomous system in the 
human organism. 

2. Postgraduate training should conbine clinical experience with the oppor- 
tunity for clinieal and research studies. It should consist of a year’s intern- 
ship in a teaching hospital and outpatient department or its equivalent, fol- 
lowed, if possible, by a residency. 
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The postgraduate student should work in close contact with the members 
of the staff. He should prepare the hospital records, be responsible for a com- 
plete history, physical examination, routine laboratory work, and daily progress 
notes of changes in mental and physical condition of the patient, observe such 
factors as swelling and drainage, and give treatments if indicated and ordered 
hy the attending surgeon. In other words, he should be completely responsible 
to the attending man for the care of the patient. The postgraduate student 
should receive training in surgical anatomy, the pathology of oral surgical 
diseases, and clinical, roentgen, and laboratory diagnosis, and should take part 
in autopsy examinations and clinical pathologic conferences. He should also be 
given a great deal of experience in the administration of local and general anes- 
theties. He should at first assist the surgeon at operations; later he may grad- 
ually be allowed to perform operations himself under supervision. The hos- 
pital should have a ¢linie of sufficient volume to afford each student extensive 
experience in the care of traumatic injuries and infections, operations to cor- 
rect malformations and deformities, excision of cysts and tumors, plastie surgery, 
surgical prosthesis, and the diagnosis and treatment of nonsurgical lesions of 
the mouth. 

A great deal of attention should be paid to the postgraduate student’s 
training in research, including the collection of data from the literature, the 
clinical and laboratory study of material available, the presentation of such 
material at staff meetings, or its preparation for publication. He should be 
required to work on a special problem, not too extensive in scope, however, for 
the time available for the purpose. With all this, it should not be forgotten that 
the purpose of the postgraduate year is to fit the student for the practice of his 
chosen specialty. 

Harvard University has announced the inauguration of a new five-year plan 
in dental education, combining the basic knowledge and skill of both dentistry 
and medicine, and designed to train new types of scientific workers for the study 
and treatment of dental diseases and to prepare a small number of highly quali- 
fied men for certain particular opportunities now existing in the dental field, 
such as teaching, research, special types of practice, general practice, and 
publie health. 

The new course will start in September, 1941. It will be a five-year course. 
Three and one-half years will be taken up by medicine, and one and one-half 
years plus two months in the summer at the end of the third and fourth years 
will be devoted to dentistry. Some dental training will be given every year 
over the five vears, and the qualified student will receive both the M.D. and 
D.M.D. degrees. 

The school will consist of three departments: clinical dentistry, including 
operative and prosthetic dentistry ; orthodontics; and oral and plastic surgery. 
It will give exceptional opportunity for preparation in special types of prac- 
tice, such as orthodonties and oral and plastic surgery, because, first, of excel- 
lent basie training; second, of improved undergraduate training in these spe- 
cial fields: and third, of an opportunity for postgraduate work combined with 
hospital internships. 
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Nicotine Poisoning in a Child: By R. W. Cragg and A. E. Osterberg, Proc. 
Staff Meetings Mayo Clinic 15: No. 37, Sept. 11, 1940. 


Nicotine is one of the most lethal poisons known to man. Nicotine is present 
in appreciable quantities in tobacco (0.6 to 8.0 per cent), the poorest grades 
containing relatively more than the better grades. Since tobacco is used widely 
both for smoking and chewing (including snuff), it is amazing that so few 
instances of fatal poisoning from nicotine have been recorded. As far as smok- 
ing is concerned, a possible explanation may be the destruction of the drug by 
combustion and also its expulsion with the smoke. Then, too, marked tolerance 
acquired by the habitual use of tobaeco is undoubtedly a very important factor. 

The authors report the case of a boy, aged 414 years, who had never been 
seriously ill until one afternoon when he was suddenly seized with a severe 
attack of nausea and vomiting; there was a convulsion that began with rapid 
breathing and then ceased entirely, and the patient died twenty minutes later. 
Necropsy was performed and the ventricles of the heart were markedly dilated, 
probably because of the asphyxial type of death. Evidence seems to point to the 
fact that the child may have swallowed snuff which was the actual form in which 
the nicotine was injested. 


7. Cook. 


Blood and Lymph Vessel Tumors, a Report of 1,056 Cases: By William L. 
Watson and William D. MeCarthy, Surg. Gynec. and Obst. 71: 569, 1940. 


The authors report a comparative clinical, pathologic and therapeutic 
study of 1,056 patients with 1,363 individual blood and lymph vessel tumors. 
To the dentist of particular importance is the racemose or cirsoid type of 
hemangioma, a relatively rare lesion, which clinically appears as a soft, bluish 
red pulsating mass which oceurs chiefly in adults and is of sudden onset. These 
destructive lesions develop externally and usually are located about the face or 
neck. When communication is established with the carotid artery, this tumor 
becomes locally destructive by reason of the constant arterial pulsations, and 
bulges into the oral cavity and leads to fatal hemorrhage. 

Hereditary hemorrhagic telangiectasia or Rendu-Osler-Weber disease is de- 
seribed as having three classical requisites that establish a diagnosis: first, a 
history of repeated hemorrhages; second, telangiectatic lesions in the mucous 
membranes of the nasal or oral cavities, viscera, and oceasionally in the skin; 
and third, familial oceurrence. In the nine eases studied the nasal or oral 
riucosa was involved 


J. Cook. 
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Hereditary Edema of the Legs (Milroy’s Disease), Associated With Other 
Congenital Anomalies: By William A. Rosenberg, M.D., Arch. Dermat. 
and Syph. 42: 113, 1940. 


Rosenberg reports a case of hereditary edema of the legs in which among 
other congenital anomalies, the lower incisor and canine deciduous teeth had 
fallen out and had never been replaced with permanent teeth. The two upper 
first deciduous incisors had remained as baby teeth until extracted. 


Visit to the Nutrition Clinic, Hillman Hospital, Birmingham, Ala., June 15, 
1940: By R. M. Wilder, Proc. Staff Meetings, Mayo Clinic, Rochester, Minn. 
16: No. 4, June 22, 1941. 


Wilder visited the clinic of Dr. T. D. Spies and found that some twenty 
physicians and scientists who were interested in this field were working under 
the direction of Doctor Spies. Approximately 400 visits are made by patients 
every week and pellagra can be seen in practically all its manifestations. 

In almost all cases of pellagra, deficiencies other than that of nicotinic acid 
could be demonstrated, and indeed, except for the characteristic pellagrous 
lesion of the exposed skin and the fiery redness of the tongue, it may be ques- 
tioned whether the symptoms associated with pellagra are attributable to de- 
ficiency of nicotinic acid. 

The evidences of riboflavin (vitamin B.) deficiency consist of the typical 
cheilosis, cracking of the skin at the corners of the mouth. Wilder reports that 
a curious vascularity of the gums, especially at the position of the mandibular 
incisors is seen in many patients with pellagra. A dentist attached to the staff 
considered it to be a diagnostic early sign of pellagra. The same dentist com- 
mented that he had studied the teeth of forty-five pellagrous children for caries 
and although the children were all at the age, between six and sixteen years, 
when earies are prevalent, he had found only one cavity per month. Many of 
these children also gave evidence of deficiency of both thiamin and riboflavin. 
It thus appears that the principal factors of the vitamin B complex have little 


to do with the prevention of caries. 


T. J. Cook. 


Clinical Studies of Experimental Human Vitamin B Complex Deficiency: By 
K. O’Shea Elsom, M.D., F. H. Lewy, M.D., and G. W. Heublein, M.D., Am. 
J. Med. Sc. 200: 757-764, 1940. 


The authors, by a earetully controlled experiment, were able to observe 
and have deseribed the clinical signs and alterations in function attributable 
to vitamin B complex deficiency. The volunteer, a healthy woman, voluntarily 
consumed a constant daily quantity of a weighed diet which was adequate in 
protein, fat, carbohydrate and total calories and was supplemented with 
optimal amounts of vitamins A, C, and D and of iron and calcium. Thiamin 
was present in approximately one-third the individual’s minimal requirement 
as calculated by the Cowgill formula. It was assumed that other members of 
the vitamin B complex were correspondingly reduced. The subject was examined 
daily and a record kept of symptoms and physical signs. Of dental interest is 
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the note that mild soreness of the tongue was an occasional complaint and 
mental symptoms formed a striking part of the clinical picture. This same 
volunteer was studied in 1933, when little of the vitamin B complex was known, 
and at that time, glossitis and neurologic abnormalities were prominent, while 
in 1938 though present, they were comparatively mild. 

T. J. Cook. 


Surgical Treatment of Roentgen and Radium Dermatitis: By R. K. Ghormley, 
M.D., Section on Orthopedic Surgery, Proc. Staff Meetings, Mayo Clinic 16: 
No. 5, Jan. 29, 1941. 


Roentgen dermatitis is a potentially malignant lesion and although a 
malignant lesion develops in only a part of the instances of roentgen and 
radium dermatitis, the incidence is so high as to make adequate treatment 
imperative in all cases, particularly those in which ulceration is present. They 
have found wide excision followed by a skin graft of some type to be the 
best treatment in their hands. 

Of fifteen amputations, eleven were fingers, seven of the fifteen were per- 
formed for squamous-cell epithelioma on a basis of complicated roentgen der- 


matitis. 
Cook. 


Malignant Tumors of Bone: By H. W. Meyerding, M.D., Section on Ortho- 
pedie Surgery, Proc. Staff Meetings, Mayo Clinic 16: No. 5, Jan. 29, 1941. 


our hundred and twenty-four patients suffering from primary malignant 
tumors of bone were studied. Half were osteogenic sarcomas ; more than a fourth 
were Ewing's sarcomas; less than 10 per cent were fibrosarcomas; about 10 per 
cent were multiple myelomas; less than 2 per cent were giant-cell sarcomas 
(malignant) ; and there were less than 2 per cent concerning which a nonsurgical 
diagnosis of sarcoma had been made. More than two-thirds of the patients were 
males and less than a third were females. 

The majority of tumors occurred in young patients and a positive history 
of trauma was elicited from about four of every ten patients. 


T’. J. Cook. 


Cancer of the Face: By G. B. New, M.D., Section of Laryngology, Oral and 
Plastic Surgery, Proc. Staff Meetings, Mayo Clinic 16: No. 5, Jan. 29, 1941. 


Complete primary removal of cancer of the face, regardless of the apparent 
inactivity of the lesion, is essential in order to prevent the marked deformities 
that result from the late removal of recurring disease. Surgical diathermy for 
removal of malignant lesions of the face gives the most uniformly good results 
of any treatment that has been employed. By means of present-day plastic 
surgery, reconstruction of defects following removal of a malignant lesion 
makes the patient appear near enough to normal so that he can continue his 


work and his social activities. 


J. Cook. 
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Cancer of the Tongue: [By I’. A. Havens, M.D., Section on Laryngology, Oral 
and Plastic Surgery, Proc. Staff Meetings, Mayo Clinic 16: No. 5, Jan. 29, 
1941. 


Malignant tumors involving the tongue and floor of the mouth are more 
difficult to treat successfully than growths in other locations of the mouth be- 
cause such tumors usually are highly malignant and because the extreme vas- 
cularity of the tongue, and its rich lymphatie supply, greatly increase the 
likelihood of early metastasis. The squamous-cell carcinoma is the most fre- 
quently encountered malignant tumor. The patients are males in 90 per cent 
of cases, and they are usually between 45 and 60 years of age. Treatment is 
planned to control the primary lesion and to prevent metastasis. Well-localized 
tumors situated on the anterior portion of the tongue may be excised sharply, 
or may be removed with the cutting cautery, particularly if they are not highly 
malignant. Lesions situated farther posteriorly as well as those on the ventral 
aspect, and involving the floor of the mouth, are more satisfactorily treated by 
electrocoagulation and implantation of radium. 

Lesions too extensive for surgical removal should be treated with im- 
planted radium. The use of gold radon points is highly recommended. 

Surgical removal of the regional lymph nodes is recommended in all cases 
in which the local lesion permits surgical removal and irradiation recommended 
when surgery is not advisable. 


T. J. Cook. 


Cancer of the Lips and Cheeks: By IF. A. Gigi, M.D., Section of Laryngology, 
Oral and Plastie Surgery, Proc. Staff Meetings, Mayo Clinic 16: No. 5, Jan. 
29, 1941. 


Malignancy develops on the lower lip four times as often as it develops 
on the tongue and more than five times as frequently as it develops in the re- 
mainder of the oral mucous membrane. 

The malignant tumors of the lips are usually squamous-cell epitheliomas 
and usually arise on the vermilion border of the lower lip, and only 1 per cent 
of the patients are females. These lesions, although frequently seen in pa- 
tients past middle age, have been known to occur in the young, and although 
usually single, they may be multiple. These cancers are as a rule of low-grade 
or moderate activity and may be removed by excising an elliptical portion 
extending along the vermilion border, and if histopathologic study shows the 
lesion to be actively malignant, the regional lymphatic structures are removed. 


Cook. 


Cancer of the Jaws: By J. B. Erich, M.D., Section of Laryngology, Oral and 

Plastic Surgery, Proc. Staff Meetings, Mayo Clinic 16: No. 5, Jan. 29, 1941. 

A high percentage of cures may be effected if the treatment of malignant 
tumors of the jaws is carried out by properly executed present-day surgical 
procedures. Malignant tumors of the jaws are classified as squamous-cell 
epitheliomas, various forms of sarcomas, adenocarcinomas of the mixed tumor 
type, and adamantinomas, the most frequently encountered being the squamous- 


cell epitheliomas, of low grade, that have a papillary or granular appearance 
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and usually undergo ulceration. The adjacent bone is soon invaded which 1s 
demonstrable by roentgenologic examination. 

Surgical diathermy is the treatment of choice, this is usually followed by 
sequestration, the sequestra being expelled from the wound two or three 
months after the operation. Adenocarcinomas of the mixed tumor type fre- 
quently oceur on the palate and excision of the growth is effective when the 
eapsule is intact; however electrocoagulation should be resorted to when the 
‘apsule is not intact. 

Adamantinomas are neoplasms of a very low-grade malignancy arising 
from the embryonie enamel organ and should be removed completely by radical 


surgical procedures. 


T. J. Cook. 
Postoperative Parotitis: By George Crile, Jr., M.D., and Wilkins R. Manning, 
M.D., Am. J. Surgery, New Series, Vol. L, No. 3, pages 664-667, 1940. 


Postoperative parotitis occurs in one in 1,500 cases in general surgery ; it is 


unpredictable and considered a dangerous postoperative complication. 


Among the theories offered by various investigators are the following: (1) 
Sympathetic. (2) Heat degeneration. (3) Toxin exeretion theory. (4) Lym- 
phatie. (5) Traumatie. 6) Abdominal reflex. (7) Hematogenous. (8 


Ductogenous. 

The authors feel that modern opinion favors the ductogenous theory, a 
direct extension of organisms from the mouth although they state that there is 
no reason that hematogenous infection should not occur; it is difficult to pro- 
duce indisputable clinical and bacteriologie evidence that such is the case. 

Studies were undertaken to confirm the findings of those who stated that 
the terminal third of Stenson’s duct normally contains organisms which are 
predominantly staphylococci. Smears and cultures of the parotic ducts and 
the alveolar border opposite the orifice of the duet were taken in twenty-five 
normal individuals and staphylococci were present in the majority of cases; 
the cultures were sterile in one-half of the cases. Cultures were also made in 
ten patients with poor oral hygiene and here smears and cultures showed that 
the ducts contained about twice the number of staphylococci. Another series of 
cases were studied before and after operation and severe illnesses, and here the 
staphylococci present in small numbers before operation became more numerous 
after operation. 

Vitamin A deficiency is considered as a factor in postoperative parotitis 
since it may result in an atrophy of the epithelial lining cells of many of the 
epithelial structures, including the salivary glands. 

In the treatment the following essential points are considered ; preopera- 
tive preparation, postoperative care and active treatment if the complication 
develops, while prophylaxis includes hydration, oral cleanliness and the assur- 


ance of no existing vitamin A deficiency. 


T. J. Cook. 
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THE SIGNIFICANCE OF DIAGNOSIS IN MEDICINE 
FisHer Prerce, New York, N. Y. 


[AGNOSIS is defined as the determination of the nature of disease. Physical 

diagnosis employs the methods of inspection, palpation, percussion, and 
auscultation. Clinical diagnosis bases its findings on the symptoms shown dur- 
ing life, irrespective of the morbid changes producing them. Laboratory diag- 
nosis derives its results from chemical, bacteriologic, electrical, and mechanical 
procedures applied to the study of biologic material, either living or dead. 
Finally, the special techniques of the psychiatrist and psychobiologist furnish 
pertinent details not otherwise obtainable. For diagnosis is built up by dedue- 
tion from many observations, and it is the object of the examination to elicit 
all of the data which the case presents. 

Health is the state of harmonious action of all the functions of the organism. 
There is a certain feeling of well-being in every healthy individual, and until 
health is impaired, one is barely conscious of having possessed it. The acme of 
health is fitness, which Lord Horder has defined as ‘*‘ Health plus Happiness.’’ 

Ill health is the discordant action of one or more organs, and its first sign 
is usually some disagreeable sensation. The patient comes to the doctor because 
he does not feel well. His trouble may have a physical basis, or it may be 
wholly imaginary; the essential fact is the patient’s conviction that he is not 
his usual normal self. 

To consider the physical illness and pooh-pooh the psychic component is 
to side-step responsibility and leave the job half-done. The malade imaginaire 
should be as significant an object of the doctor’s earnest attention as the patient 
with jaundice or boils. It is the physician’s moral duty to seek the total cause 
of the indisposition: to study the whole man, and to attempt to return him 
to health. 

Diagnosis is based on our observation of signs and symptoms, and our 
deductions from them. In 1846 John Hutchinson said, in effect: ‘‘ Future 
knowledge may prove our deductions erroneous; but the value of sound observa- 
tions, carefully made and properly recorded, can never be questioned.’’ Sound 
observations: that is the important point; for observing is an art, acquired by 
training, maintained and enhanced by unremitting practice. Someone has said 
that for every doctor who does not know enough, there are ten who do not see 
enough: ‘‘which have eyes, and they see not.’’ 

Since the object of our examination is to discover the cause of the patient’s 
illness, our primary interest centers in those findings classed as abnormal. In 
order to recognize the abnormal, one needs a thorough knowledge of the normal, 
and this can be attained only through sound discipline in anatomy and physiol- 
ogy, reinforced by constant study of the human material which comes before one. 


Delivered before the American Association for the Advancement of Oral Diagnosis, Oct. 
17, 1940, at the New York Academy of Medicine. 
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There are such wide variations in the build and functions of normal people 
that, unless one is cognizant of their significance, a diagnosis of disease may 
easily be made in a healthy person. For example, the average normal blood- 
sugar is 97 mg. per 100 ml. of blood, but values ranging from 80 to 120 mg. are 
frequently found in subjects who are, to all other tests, normal. Hence the 
impossibility of making a diagnosis on the blood-sugar findings alone, since 120 
mg. might represent a normal figure in one individual while in another it might 
signify hyperglycemia. 

Diagnosis demands a complete examination, in which the first step is the 
taking of a comprehensive and adequate history. There is nothing which has 
ever happened to the patient which may not be important in elucidating the 
‘ause of his illness, but everything which is relevent to the diagnosis can be 
included under these four headings: 

1. The principal complaint. (‘* What is your trouble?) When did it start? 
did it begin?’’) 

2. The past history. 

3. The family history. 

4. The détailed story of the present illness. 

The history should be taken as far as possible in the patient’s own words 
and phrases; if converted into the observer’s language the actual fact implied 
by the patient’s statement may lose its significance. And while the young 
physician may see little meaning in the patient’s story, the older and more 
experienced man who reads it later may draw from it facts of prime impor- 
tance. The doctor should exercise no less care and assiduity in history taking 
than he displays in the physical examination of the patient, for in many cases 
a good history carries the observer a long way toward a correct diagnosis. 

To take an adequate history requires experience, particularly broad exper- 
ence of human nature, not only in one’s own generation, but vicariously- 
through reading—in the past. Paget wrote: ‘‘l am sure of this: that as the 
justly suecessful members of our profession grow older and presumably wiser, 
they more and more guide themselves by the study of the patient’s story, learn- 
ing more of family histories, and detecting constitutional diseases more skill- 
fully in signs which to others seem trivial.’’ 

On approaching the physical examination the patient’s general condition 
should first be noted: his appearance, the tidiness or disarray of his clothing, 
his gait as he enters the room, his respiration, the color of his face and hands, 
obvious anatomic defects, and any nervous peculiarity of speech or behavior. 
If he is in bed one notes the position he assumes, and any change in his color 
and respiration in response to such exertions as talking, sitting up, or turning 
over. By habit one unconsciously sees these things, and as the examination pro- 
ceeds, gathers one trivial detail after another, which help materially in guiding 
the examination and forming the examiner’s final opinion. In addition to the 
signs and symptoms easily observed, there is frequently an equally significant 
set of signs which is found only when specially sought for; to know when to 
look for them demands enough knowledge of disease for the physician to have 
in his mind, from the outset of his survey, some tentative idea of the nature 
of the case. Such a working hypothesis is useful, providing it be kept so 
nebulous as not to interfere with evidence uncovered as the study proceeds. 
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Physical examination requires a definite, systematic order of procedure. 
‘*Top to toe’’ is a well-tried formula, considering first the hair and sealp, then 
each succeeding structure in order of descent until the toes are reached. The 
physician may develop his own system; but it is essential that he adopt an 
orderly technique at the outset of his career, and never depart from it except for 
weighty reasons. Persisted in until it becomes a habit, this method will yield 
acceptable and useful records even when the examiner is harassed and hurried, 
overworked, or ill. It is axiomatic in the boxing ring that a pugilist may fight 
the opening rounds on skill, but that he wins the bout on training. Aristotle 
said that it is as hard to unlearn as to learn; hence the manifest importance of 
adopting in the beginning a sound system of observing and recording, and 
sticking to it. 

Data from the history, the various examinations, and pertinent laboratory 
reports are the raw materials from which the diagnosis is drawn. These facts 
may strengthen one’s working hypothesis or demolish it. They may suggest 
the need for further study and specific tests to clear a moot point, or send 
one to works of reference, or call for the opinion of a specialist. Eventually 
the diagnosis emerges, based on logical interpretation of the findings and the 
judgment of the physician. Good diagnosis depends most on careful obser- 
vation, logical thought, and experience. 

Experience comes with time, but only if the time has been well spent. 
Osler said: ‘‘The value of experience is not in seeing much, but in seeing 
wisely.’’ One’s clinical experience comes from seeing, day in and day out, 
year in and year out, patient after patient in the consulting room or on the 
hospital wards, studying each as if it were the one important case in the world, 
recording one’s observations for future reference, comparing one’s experience 
with those of others through the medium of books and journals, digesting and 
assimilating this material until it becomes a part of one’s working mind. 

Equally important to diagnosis is the experience gained through living a 
full and active life, hearing babes and sages with an open mind, considering 
high and low, rich and poor with tolerance, sympathy, and kindly understand- 
ing, and thinking well on these things. Nature does nothing in vain, and 
‘*The daughter of Experience is Wisdom.’’ 


FOURTH MEDICAL DIVISION, BELLEVUE HOSPITAL. 
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CORRECTION OF MALOCCLUSION BY SURGICAL INTERFERENCE 


JOSEPH E. SCHAEFER, M.D., D.D.S., Curcago, 


HE correction of a prognathous jaw with either an open-bite malocclusion 


or one with a Class III malocclusion is of major surgical importance. Numer- 


ous operations have been advocated and performed with a varying degree of 


success. 


One operation, which I have performed in two eases successfully, consists of 


the removal of a mandibular first molar on either side and allowing the tooth 
socket to heal completely. At a later date a section of the mandible of a 
determined pattern is removed on both sides (Fig. 1). I have performed this 
operation under local anesthetic, in one case preserving the artery and the 
nerve. In another case they were severed. The postoperative problem presents 
some difficulties in holding the three fragments in proper alignment for a period 
of several months until the jaw becomes well united. Another plan advocated 
is a horizontal osteotomy cuttine through the entire width of the ramus (Fig. 2). 


Dr. F. Koste¢éka of Prague, Czechoslovakia, describes an operation which 
attempts to avoid the severing of the inferior dental artery and nerve. A 
curved needle is passed along the inside of the ramus frem a point two centi- 
meters below the lobe of the ear, making its exit through the sigmoid notch of 
the mandible (Fig. 3). The needle is carried through the skin at this point, 
and a Gigli saw is attached to it. As the needle is withdrawn, the Gigli saw is 
carried along with it, making its exit at the point at which the needle was in- 
serted. The saw is now in position to sever the ramus from the sigmoid notch 
to a point two centimeters below the ear (Fig. 4). The same procedure is re- 
peated on the opposite side of the mandible. A diagrammatic illustration of 
the effect of the osteotomy is shown in Fig. 5. 

Dr. Kostetka’s technique appealed to me very strongly because it avoided 
the mandibular vessels and nerves, and because the larger fragment, as repre- 
sented by the mandible, could be easily controlled by fixation to the maxilla. 
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The disturbing problem was to reason out the type of displacement which 
would occur with the two short fragments as represented by the heads of the 
condyle and the portion of the ramus which remained attached to them. 

By constructing a papier-maché mandible and mounting it on a swivel joint 
and then cutting this model through at the site indicated by the operation, I was 
able to experiment with the type of displacement which would follow. At least 
one could visualize that either the short fragments would slide past the large 


fragment, or they would be displaced laterally. 


\ 


(From Kostetka, Int. J. Orthodontia 20: 1082, 1934.) 


Fig. 5. (From Kostetka, Jnt. J. Orthodontia 20: 1082, 1934.) 


The other problem that confronted me was whether the mandible could 
be forced back after the bilateral osteotomy had been performed. If this could 
not be done at the time of operation, I reasoned that it could be completed post- 
operatively by strong elastic pull. 

The displacement of the short fragments did not disturb me, as I had the 
background of experience with bilateral fractures of both necks of the condyles 
of the mandible. In one ease the heads and necks of the condyles were turned 
almost at right angles to the temporomandibular joints which healed satis- 
factorily with no marked disturbance of function (Figs. 6 and 7). I reasoned 
that the type of operation we were planning on consisted in fracturing the necks 


of the condyles of the mandible, surgically. 
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In order to visualize fully the relation of the facial nerve and the parotid 
gland to the path the needle had to take, as well as the damage to these strue- 
tures that might occur by the saw cuts, the procedure was done twice on a 
cadaver, carefully dissecting away the overlying structure and removing the 
short fragment of the ramus and observing all the anatomic relationship in- 
volved. 

The services of an orthodontist were employed to construct a splint for 
both jaws consisting of a series of bands carrying alignment wires with upright 
lugs attached to the wire for the use of rubber traction. A strong needle with 
an eye in its cutting point was bent to the proper curvature, by repeated 
trials on the cadaver, so that it would follow the inner surface of the ramus and 
could be earried through the sigmoid notch. 


The operative procedure was done under local anesthetic and entailed 
about fifteen minutes of work on either side. As soon as both osteotomies were 
completed the mandible dropped back so that the mandibular teeth were in a 
posterior position to the maxillary anterior teeth, but the bite was in an open 
occlusion. Rubber traction was then applied anteriorly, and in less than half 
an hour the mandible had been pulled into a position so that the teeth of both 
jaws were in a normal relationship. Figs. 8 and 9 show the bite relationship 
before and after the osteotomy. 
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The patient was discharged from the hospital the next day, and inter- 
maxillary wires were substituted for the elastie bands. 


The patient had no 
reaction of any kind. 


Fig. 7. 
| “a 
| Fig. 8. 
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The relationship of the short fragment to the long fragment was determined 
by x-ray examination. One fragment had slid alongside the ramus and the 
other had been foreed outward. One year has elapsed since the operation was 
performed, and the patient has good functional result with a striking correction 
of his facial alignment (Figs. 10 and 11). The only external evidence of the 


Fig. 12. Fig. 13. 
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operative procedure were the two skin punctures which mark the point of en- 
trance and exit of the needle point; these have completely disappeared. 
Since writing the above account of the surgical correction of Class III maloc- 


clusion, an operation was performed on a second patient. This was in a boy, 
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twelve years of age, with an open-bite malocclusion. Figs. 12 and 13 show the 
patient before and after osteotomy. In this case the x-ray revealed the short 
fragments as sliding past the long fragment (Figs. 14 and 15). 

The photographs taken after the operation reveal the two puncture wounds 
at the points where the needle, which was pushed under the rami, made its en- 


trance and exit. The malocclusion has been corrected with some improvement 
in the facial outline but not as striking as the first case (Figs. 16 and 17). 


SUMMARY 


A technique of cutting the neck of the condyles has been deseribed which, 
together with whatever orthodontic correction is necessary to establish a normal 
occlusion, offers an effective procedure for the correction of certain types of 
maloecelusion. It may be used to shorten the mandible anteriorly, posteriorly, 
or in closing an open-bite. 
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STUDLES OF RETAINED DECIDUOUS TEETH 


M.S. AISENBERG, D.D.S., BALTIMORE, Mp. 


N CLINICAL practice we encounter two types of retained deciduous teeth, 

those with successors and those without successors (anodontia). Radiographs 
of retained deciduous teeth without successors reveal roots whose contours are 
irregular. The ‘‘lamina dura’’ of bone cannot be traced clearly. These roots 
appear to be resorbed. These teeth are extracted with great difficulty, many 
times fracturing into several pieces. This present study was undertaken to ex- 
plain why resorption of a deciduous tooth should take place in the absence of a 
successor. 

Two specimens of retained deciduous teeth without successors are presented. 
ig. 1 is a radiograph of a retained second deciduous molar from a patient 20 
vears of age. The mesial root is shortened, and the contour of its mesial sur- 
face appears normal. The distal side of this root is irregular in contour. Fig. 2 
is a low-power photomicrograph of the mesial root. D is the dentine, and at B 

the distal side) we see where ankylosis with the alveolar bone is present. Some 
of the alveolar bone came away during extraction. The distal root of this tooth 
Fig. 1) has a resorbed appearance. Fig. 3 shows this root, the dentine at D; 
with B indicating three bony trabeculae, all of which are ankylosed to the mesial 


side of this root. 


Fig. 1 tadiograph of mandibular second deciduous molar from a patient 20 years old. 


Fig. 4 is a retained maxillary deciduous cuspid from a patient 22 years old. 
Here, again, the root appears resorbed, and its contour cannot be clearly followed. 
Fig. 5 is a low-power photomicrograph of this tooth. At D we see the dentine 
and we find the entire pulp chamber filled in with bone, B. This bone in the 
pulp chamber was fused to the alveolar bone at the apical end of the tooth. 
When extracting this tooth, it had to be broken away from the jaw. 

In both of the above cases (Figs. 1 and 4) we find that ankylosis has oe- 
curred. When studying radiographs of similar cases, in which the contour of 
the root is irregular and has a resorbed appearance, we can with justification 
make a diagnosis of ankylosis. 

In order to explain satisfactorily this ankylosis, another case is presented 
(Fig. 6), which shows a retained maxillary deciduous cuspid (with a successor) 


from a patient 17 years old. Fig. 7 is a low-power photomicrograph of this tooth. 
From the Department of Dental Pathology, Baltimore College of Dental Surgery, Dental 
School, University of Maryland. 
Presented in part before Southern Society of Orthodontists, Savannah, Ga., March 6, 1939. 
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At O, the mesial side of the root, one sees resorption. Here, osteoclasts are de 
stroying the dentine. It can be noted in the radiograph (Fig. 6) that the crown 
of the permanent cuspid is immediately over this area. However, on the distal 
side of the root where there was no pressure from the erupting tooth, the once re- 
sorbed dentine is now repaired with secondary cementum, SC in Fig. 7. In this 
single specimen we can demonstrate the two phases of the shedding of a decidu- 
ous tooth. On the mesial side we see resorption and on the distal side, repair. 


Fig. 2. 


Fig. 2.—Low-power photomicrograph of mesial root of Fig. 1. D, dentine. B shows the 
bone ankylosed to the root. 

Fig. 3.—Distal root of Fig. 1. D, dentine. B shows three bony trabeculae ankylosed to 
the root. 


Fig. 4.—Radiograph of retained maxillary deciduous cuspid from a patient 22 years old. 

Fig. 5.—Low-power photomicrograph of Fig. 4. D, dentine; the entire pulp chamber is 
filled in with bone, B. 

In the normal shedding of deciduous teeth there are alternating stages of 
resorption and of repair; resorption of the deciduous root when the crown of 
the permanent tooth demands more room—the growth period—and repair 
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of the deciduous root when growth of the permanent tooth ceases—the rest 
period. 

Oppenheim,’ who studied shedding and eruption on histologic material 
from men and animals, found that during the eruptive phase, both alveolar 
bone and deciduous tooth are resorbed to a larger extent than the actual move- 
ment of the permanent tooth would necessitate, and that this excess resorption 
is made up for by a reparative new formation of bone and cementum in the 
period of rest. During repair a temporary solid junction between bone and 
deciduous tooth can take place. 

We know that the attachment apparatus of the roots of deciduous teeth 
can accommodate the stresses of mastication of a young jaw, but we do not 
believe that they are adequately designed to resist the stresses of mastication 
of an adult jaw; hence, in the deciduous molar (Fig. 1) and the deciduous 
cuspid (Fig. 4), abnormal stresses of mastication for deciduous teeth instigated 
the root resorption in the absence of permanent successors. We know that 
abnormal stresses of mastication do cause resorption of permanent teeth.* 
After some resorption, there followed a rest period. This rest period was pro- 
longed because of further eruption of the proximating teeth into an occlusal 
plane higher than that originally occupied by the deciduous teeth. So intense 
was the repair stage that fusion with bone followed. 


Fig. 6.—Radiograph of a maxillary retained deciduous cuspid from a patient 17 years old. 

Fig. 7.—Low-power photomicrograph of Fig. 6. O shows resorption by osteoclasts. SC 
shows repair of the root surface with secondary cementum. 

In some instances the growth phase of the permanent tooth may cease for 
longer than the normal period. In such a ease the repair phase of the de- 
ciduous tooth may produce a complex type of structure that will be sufficient 
to block effectively the eruption of the successor. Fig. 8 shows a radiograph 
of a retained maxillary deciduous cuspid from a patient 19 years old. Fig. 9, 
which is a low-power photomicrograph of this root, shows a complex type of 
repair, where at D one sees the dentine and at P the pulp chamber with 
embryonic connective tissue. At B there is a newly formed bony process that 
was fused to the alveolar bone. At P’ one sees new periodontal fibers attached 
to secondary cementum, labeled SC, which now lines the pulpal wall in this 
area. The once resorbed root is repaired with secondary cementum, SC’, to 
which new periodontal fibers were attached. These periodontal fibers were in 
turn attached to the alveolar bone. This complex repair phase was complete 


enough to prevent the suecessor from erupting. 
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A similar case is presented in Fig. 10, which is a radiograph of a retained 
deciduous second molar from a patient 13% years old. This is very much like 
the ‘‘submerged’’ type of deciduous molars, but in this case there is a suc- 
cessor. Fig. 11 is a low-power photomicrograph of this tooth. Ankylosis has 
occurred here. At D the dentine and at OC the normal primary cementum of 
the root can be seen. At B one sees bone which was continuous with the alveolar 
bone, now ankylosed to the dentine at A. At P can be observed new periodontal 
fibers from the bone B, which are attached to new secondary cementum, SC, 
which in turn covers the once resorbed dentine. However, this type of repair 
was not as complex as that seen in Fig. 9, and was not durable enough to block 
the eruption of the second premolar effectively. 


sc 


Fig. 8.—Radiograph of a retained maxillary deciduous cuspid from a patient 19 years old. 

Fig. 9.—High-power photomicrograph of Fig. 8. D, dentine. SC, secondary cementum 
lining the canal. B, new alveolar bone in the canal. P, normal pulp P’, new periodontal 
membrane in the canal. SC’, secondary cementum lining the root surface 


Some of these deciduous teeth without successors remain in the mouth for 
many years beyond their normal shedding age. One such case is presented. 
Fig. 12 is a radiograph of a retained mandibular second deciduous molar from 
a women 36 years old. This radiograph shows destruction of alveolar bone, and 
no ankylosis can be discerned. However, histologic examination of this tooth 
reveals that once it was ankylosed with the alveolar bone. In Fig. 13 the pulp 
chamber is shown, filled in with bone. Because the pulp was necrotic, the 
lacunae are now vacant. Bone deposition can be followed all along the pulp 
chamber to a point where the canal meets the periodontal tissue. 

Fig. 14 is a radiograph of a ‘‘submerged’’ maxillary second deciduous 
molar from a man 40 years old. The root contour is similar to Figs. 1 and 4, 
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Fig. 10.—Radiograph of a retained maxillary second deciduous molar from a patient 13% 
years old. 

Fig. 11.—Low-power photomicrograph of Fig. 10. D, dentine. OC, normal primary cemen- 
tum of the root. B, alveolar bone ankylosed to dentine at A. SC, secondary cementum lining 
dentine to which is attached a new periodontal membrane, P. 


Fig. 12.—Radiograph of a retained mandibular second deciduous molar from a patient 36 
years old. 

Fig. 13. Low-power photomicrograph of Fig. 12. P, pulp chamber. B, bone in which 
empty lacunae can be seen. D, dentine. 


Fig. 14.—Radiograph of a “submerged” maxillary second deciduous molar from a patient 40 
years old, (Courtesy of Dr. Honick.) 
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and we can safely assume that ankylosis existed here. Resorption due to heavy 
occlusal stress followed by ankylosis after a prolonged rest period explains 
this anomaly. 

From the above specimens we can conclude: 

1. Deciduous teeth without successors, whose roots appear resorbed, are 
apt to be ankylosed to the jaw. These teeth‘can function for*many-yéars fol- 


lowing their normal shedding time. eT 

2. Resorption of roots of deciduous teeth without successors is instituted 
by an abnormal occlusal stress, i.e., one too great to be accommodated by the 
small roots and attachment apparatus of deciduous teeth. 

3. The pattern of ankylosis may be a simple fusion of bone with cementum 
or bone with dentine. 

4. A complex type of repair of deciduous teeth may occur, that is, one in 
which there is found new alveolar bone in the pulp chamber with periodontal 
fibers attached to secondary cementum lining the walls of the pulp canal. This 
type of repair is more resistant to resorption than the normal surface of a 
deciduous root. 

). Cementum, periodontal membrane, and bone function as an entity and 
not individually. 


6. Deciduous teeth with successors retained beyond the normal shedding 
time should be extracted because of possible ankylosis. 
7. “‘Submerged’’ molars are always ankylosed. They become ankylosed 
after the repair stage has been initiated. Following ankylosis, the proximating 
teeth continue to erupt, leaving the deciduous tooth behind. This suggests a 
more complicated process than elongation of the root as a theory of tooth 
eruption. 
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STERILIZING 


THE ROOT CANALS BY 
ELECTROSURGERY 


DESICCATION: 


I. Oaus, D.D.S., Lr. Com. U.S.N.R.(S), Wasurneton, D. C. 


PRESENTING THE WorK oF M. K. Baxkwor, D.D.S., BALTIMORE, MD. 


pectin infection in its evolution from a theory to an accepted reality has 
caused confusion in the minds of dentists as to the relationship of dental in- 
fection to medical problems. The work of Rosenow, Hartzell, and other pa- 
thologists, created a complete division of thought; one school practiced the 
removal of all pulpless teeth, becoming what we term one hundred percenters. 
The other school insisted on the removal of only those teeth showing periapical 
destruction, retaining teeth the lamina dura of which appeared intact. The 
findings of the pathologists were conclusively against retention of any de- 
vitalized or dead teeth. Dentistry could not furnish proof that those teeth were 
not causative or contributing factors, and so in patients with various ailments 
millions of teeth were sacrificed, while in some cases miraculous cures were re- 
ported as a result of these extractions. In others many teeth were sacrificed with- 
out positive results. 

For the past thirty years an intensive battle has been raging on the question 
of the causal relationship of oral focal infection to systemic diseases, and it has 
become the solemn obligation of the dental profession to devise ways and means 
to sterilize pulpless teeth successfully. Through a new development, electro- 
surgery, it is our hope that the solution to this important problem is at hand. 

In 1906 Dr. Herman Prinz stated: ‘‘There is but one efficient method of 
sterilizing root canals. Remove the teeth and boil them!’’ Today it is possible 
to sterilize root canals by boiling them without extracting them first. By the in- 
sertion of a broach, used as an electrode in the root canal of the tooth, sufficient 
heat is evolved to kill any germ that may be present not only within the root 
canal itself, but also beyond the apex of the tooth. 

Baklor, who originated this technique, based it on the development of electro- 
surgery advaneed by Ogus and Brown. One thousand five hundred cases col- 
lected during nine years and backed by radiographic and bacteriologie findings 
with subsequent checkup, reported by Baklor, Ogus, and Brown, have sub- 
stantiated his findings. Thus we know that putrescent root canals can be ster- 
ilized by this method, but until more individuals and institutions will take up 
this mode of treatment, and until further favorable findings are reported, it will 
be difficult to break down the barrier of the present established belief that de- 
vitalized or dead teeth are a menace to good health and must be routinely ex- 
tracted. Tolerance and patience will prove that electrosurgery can solve this 
problem and unless we do solve it, we will be heading farther toward becoming 


an edentulous nation. 
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TECHNIQUE 


Putrescent or devitalized teeth can be sterilized in any individual regardless 
of his physical condition, but in order to lay claim to these findings and receive a 
more tolerant attitude, we have confined our efforts to patients of high resistance, 
as well as to those who present no complications by the presence of focal infee- 
tion. This eliminates individuals suffering from sinus infections, rheumatic 
diseases, tuberculosis, and iritis, ete., but it is our hope that in the future, when 
the substantiated proof will be accepted by the medical profession, dead or pulp- 
less teeth will be allowed to remain in all patients. 


Fig. 1.—Infected tooth placed on beef to which one electrode has been attached. The other 
electrode in the form of a broach is inserted into the root canal. 

We have pointed out in the previous articles that the high frequency cur- 
rent which has been used in surgery for many years for acusection, coagulation, 
and desiccation is now finding its useful and practical application in dentistry. 
The same principles, desiccation and sterilization, are essential in root canal 
therapy, and an improvement in the apparatus to supply a more delicate con- 
trol of the current has made it a comparatively simple routine matter to sterilize 
putrescent or infected root canals, and to treat the periapical issue including 
smaller granulomata. Bacteriologic checkup during the period of treatment and 
subsequent roentgenographie follow-up over a period of years have convinced 
us that the desiccation current is the best solution to this problem. Innumerable 
roots of pulpless teeth after being treated until negative cultures were obtained 
showed no radiographic evidence of a periapical destruction later, even when they 
were used to carry restorations or serve as bridge abutments, which bears further 
testimony to the efficiency of this technique. The method of treatment by the 
application of the desiccation current will be described for the following con- 
ditions : 

1, Putrescent teeth; 2, devitalized teeth; 3, vital teeth to be devitalized ; 
4, teeth with apical granulomata or cysts. 

1. Desiccation and Sterilization of Putrescent Teeth 
First visit. — 


a. Apply rubber dam. 
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b. Enter pulp chamber through lingual or occlusal surface of the tooth. 

ce. Allow gases to escape, leave pulp canal open. 
Second visit. 

a. Apply rubber dam. 

b. Open canal to its maximum, remove debris by broach technique and 
follow with blasts of warm air. 

ce. Apply broach electrode into pulp chamber for one second, interrupt for 
three seconds, continue with these interrupted applications until apex is reached, 


Fig. 4. 


Figs. 2-4.—Three sets of roentgenograms showing teeth before and after treatment with 
endothermy current. 
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which requires from 10 to 20 electric applications. Steam is seen to escape; all 
moisture is eliminated and the canal now becomes completely dry. 

d. Use the same broach which has been used as an electrode to curette the 
debris from the canal. . 
e. Insert sterile cotton point and seal the tooth for three to five days. 

Third visit.— 

a. Apply rubber dam. 

b. Remove cotton point and insert into a culture media. 

ce. Seal the tooth. 

Fourth visit.— 

a. If the culture report is negative the canal is now filled by any of the 
accepted methods. 

b. If the culture report is unfavorable, you have failed to sterilize the canal, 
and it is necessary to apply the electrode again for no more than ten interrupted 
applications. Again insert sterile cotton point and seal the tooth. At the next 
visit reculture the canal. There are very few cases which require more than two 
applications if the technique is properly used. 

2. Desiccation and Sterilization of Devitalized Teeth 
First visit. — 
a. Apply rubber dam. 


». Remove all contents of canal. 


e. Apply electrode, use 10 to 20 applications as described above. 


d. Seal sterile cotton point into canal. 


Second visit.— 

a. Remove cotton point and make culture. 

b. Test the tooth. 

Third visit.— 
a. If the culture report is negative, fill the canal at this sitting. 


b. If the report is unfavorable, repeat the treatment. 


3. Desiccation if Normal Teeth Are to Be Devitalized 
First visit.— 


a. Apply rubber dam. 


b. Extirpate pulp (using a local anesthetic). 


ce. Desiccate canal by broach electrode until canal is thoroughly dry. 


d. Insert cotton point and seal tooth for 3 to 5 days. 


Second visit.— 
a. Apply rubber dam. 
b. Remove cotton point for culturing and fill canal at the same sitting. If 
the sterile technique was carried out, there is no reason for a positive culture 


report. 


Sterilizing Root Canals by Desiccation 


4. Desiccation and Sterilization of Teeth With Periapical 
Granulomata or Cyst 


First visit.— 

a. Excise granuloma or cyst sae by buccal or labial window operation as in 
apicoectomy. 

b. Open root canal from occlusal or lingual surface and leave tooth open 
for drainage. 

ce. Continue routine treatment until wound is closed. 

d. Sterilize the root canal by electrodesiccation, sealing the cotton point 
for culture. 


e. Fill eanal upon favorable culture report. 
SUMMARY 


1. The main problem in root canal therapy has been the difficulty of 
sterilization and the inability to dry the root canal. 

2. A system has been presented by which the canal ean be dried and 
sterilized. 

3. In this system the mono-polar current is used, which insures positively 
the sterilizing of the root canal. 

4. Root canals treated in this manner prevent the discoloration of the 
teeth. 
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THE LATE CARE OF SEVERE INJURIES OF THE FACE AND JAWS 


C, Papcerr, M.D., F.A.C.S., Kansas Crry, Mo. 


HE ways in which an injury may be inflicted to the face and jaws are quite 

diverse, and, therefore, the resultant lesions are of a protean character. <Al- 
though such injuries in the past were encountered commonly, within recent years 
they have become more frequent, largely because of automobile accidents. Usu- 
ally, a woman is the guest passenger when an automobile accident occurs and has 
not, therefore, the protective support of the steering wheel to prevent a non- 
supported forward lurch. 

Often, severe injuries of the face and jaws are more tragic than the oft- 
stressed fearfulness of approaching death. Especially, when the victim is a 
woman, the long years of mental agony that severe facial deformity may cause 
are deserving of our solicitude; and even in men the psychological handicap im- 
posed by facial disfigurement may blight a promising career. 

Whenever the circumstances and condition of the patient permit, most in- 
juries of the face and jaws should be subjected to immediate or early recon- 
structive procedures. It is, however, common knowledge that often these acci- 
dents are complicated by severe injury elsewhere. From necessity, therefore, it 
may be advisable to delay a reparative operation. The tendency for early swell- 
ing to develop and an excessive edema to be manifested after injury is liable 
to cause the inexperienced surgeon to overlook a depressed fracture of the upper 
facial region. Careful physical and roentgenological examination, however, 
should prevent this latter all too common mistake. In the upper jaw region, 
neglected severe healed injuries are especially difficult to treat. As a rule, how- 
ever, if the surgeon uses judgment in the selection of the methods at his com- 
mand, his effort will be well justified. 

The four general procedures which one has at his command in the treat- 
ment of these deformities may be expressed briefly as: (1) replacement of dis- 
placed soft tissue or bone, (2) substitution of soft tissue or bone, (3) camouflage 
of the deformity by the addition or the insertion of various substances to build 
out contour where replacement or substitution is not expedient, and (4) artificial 
internal or external prosthesis. The general condition of the patient, extent of 
the lesion after careful physical and, if necessary, roentgenological examination, 
the availability of the tissue required for reconstruction, age, sex, and status 
in life are the most prominent factors which will influence the surgeon in the 
selection of the course which the reconstruction will follow. 

Originally, many of the injuries of the face and jaws which present them- 
selves late were of the compound variety. Therefore, in actual practice, the care 
of the deformity of both the soft and hard tissues must be considered more or 
less inseparably. But for purposes of discussion, it would seem advisable to 
speak of injuries of the soft tissues separately from those of the bony structures. 

From the Surgical Department, University of Kansas Medical School. 

Presented before the Clinical Congress of the American College of Surgeons, Chicago, 
October 21-25, 1940. 

Republished by courtesy of Surgery, Gynecology and Obstetrics 72: 437, 1941. 
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i SOFT TISSUE INJURY 

. After the original lesion has more or less healed, the individuals. demand- 
) ing reconstruction of the soft tissues of the face or mouth are of two types: 
: (1) those in whom there has been little or no actual loss of tissue, and (2) those 


who have suffered sufficient loss of tissue to require the addition of some sub- 
stitute material. 

In the former group fall those individuals with wide or depressed scars 
(Fig. 1) and those in whom the soft tissues were not replaced or held.in their 
proper position which may or may not have been properly sutured at the proper 
time. Following a facial injury, in some instances when the soft tissues of the 
face are severely lacerated or contused or both, it is advisable either to allow 
the wound to heal by secondary intention or to approximate the tissues very 
loosely. For such lesions, as a rule after careful excision of the sear, mobiliza- 
tion and readjustment of the deeper tissues, followed by proper deep and super- 
ficial approximation and resuturing of the wound, satisfactory contour and a 
hairline sear of the skin may be offered (Fig. la and b). 

When suture marks are present following careless primary suture or late 
withdrawal of the sutures, the surgeon is likely to be more embarrassed be- 
eause of the suture marks (Fig. 2) which cannot be removed than by the sear of 


the primary injury which as a rule can largely be obliterated. 


b. 


Fig. 1.—a, left, Result in which the through-and-through incised and also partly lacerated 
wound of the cheek was rather crudely sutured primarily. Note the stitch scars are at some 
distance from the incision line and too widely spaced. b, Result one year later after careful 
excision, careful approximation of deeper tissues, and accurate approximation of skin edges 
plus a mild dose of radium which was given two weeks after excision. 


Fig. 2.—Severe cut across face in which stitch marks are more likely to embarrass the surgeon 
when he attempts a secondary repair than the scar in the suture line. 
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Healed ‘‘trap-door’’ flaps, because of the original bevelling of the edges of 
the flap, present a special problem (Fig. 3a and b). Due to the underlying scar 
with its tendency to undergo contraction and the thin edge of the derma which 
tends to shrink, a humped-up pad of skin and subcutaneous tissue surrounded 
by an unsightly scar tends to form. Usually, one may repair this deformity by 
reraising the flap, excising the underlying sear, and removing the circumferential 
epithelial and dermal edge so that a right angled skin edge is obtained. The 
outside circumferential epithelial rim also should be cut to a right angle. Two 
small V-shaped excisions may be made at either end of the horseshoe-shaped 
external circumference to limit its length. The skin edges of the two horseshoe- 
shaped incisions should be carefully approximated, and a pressure dressing ap- 
plied. This should be left in situ for ten days. 


Fig. 3.—a, left, “Trap-door” flap of lip and nose. The surgeon was handicapped at the 
time of the operation by the amount of edema and swelling. 6, Result several months after re- 
arrangement of tissue as described in text for “trap-door’” flap. 

To gain a satisfactory reconstruction in that group of individuals in whom 
the loss of soft tissue has been considerable, the surgeon must take into con- 
sideration the breadth and depth of the loss and whether or not the full thick- 
ness of some structure, such as the ala, cheek, or lip, has been destroyed (Fig. 4a, 
b, c, d). For the repair of large surface defects, generally a skin graft of a 
suitable size and thickness for the area and region to be covered is preferable to 
a skin flap (Fig. 5a and b). When, however, a swinging advancement skin flap 
from the immediate neighborhood as advocated by Esser and Imre is utilizable, it 
will sometimes give the most perfect result obtainable because of the natural 
texture and color of the skin of the advanced flap. For the repair of surface 
defects such as those causing ectropion of the eyelids (Fig. 5c and d) in which 
the circular fibers of muscle are near the surface (orbicularis palpebrum and 
orbicularis oris), a comparatively thin skin graft is preferable. In the past, thin 
skin grafts have been considered preferable for the correction of ectropion of the 
lip, but sinee the development of the calibrated deep intermediate skin graft 
cut in the last quarter thickness of the skin, practically all facial surface defects 


of any size, save those of the eyelids, have been resurfaced with this new graft 
with results very much superior to those previously obtained (Fig. 6a and b). 


When there is a moderate contoural defect, a skin flap usually will give a 
result preferable to a skin graft (Fig. 6c and d). The contention of Maliniak 
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that if one takes a flap crosswise of the forehead and pulls the neighboring skin 
; together by successive steps without using a skin graft to cover the forehead 


defect practically no sear is left on the forehead, is a point of value when con- 
sidering the site from which one is to obtain the skin flap. 


Fig. 4.—a, Loss of about two-thirds of lower lip. An artery flap from the left upper lip 
and cheek consisting of full thickness of lip and cheek was turned into lower lip defect. It is 
possible this could have been done early. b, Result three months after operation. c, Almost 
one-third of full thickness of nose was removed. Lateral nose rebuilt by means of a skin flap 
from the forehead. The flap was lined with a thick skin graft. d, Result six months after 
completion of operation. 


Fig. 5.—a, Keloidal scar of face. Scar excised and thick skin graft applied. }b, Result 
a few years after operation. c, d, Marked ectropion of lower eyelid and scar of left cheek. 
Correction made by means of a thin skin graft applied over a stent. 
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For the reconstruction of organs, for building a part requiring two soft, 
pliable, epithelial surfaces and some thickness and as a direct covering for 


cartilage and bone, a skin flap has no competition. 


Fig. 6.—a, b, Photograph of patient with marked cicatricial contracture of the lower 
mental region, the neck, the upper chest, the right axilla, and the right elbow region. Three 
operations were necessary to correct this deformity and deep intermediate skin grafts, .018 of 
an inch in thickness, were used to correct the contractures. At each operation, good “takes” 
occurred but there was a certain amount of subsequent contracture. The photographs show 
patient before operative procedures were instituted and fotr months after the last operation. 
¢c, Contoural deformity of the nose repaired, and contour reestablished by means of a skin flap 
from the forehead. d, Result several months after completion of operation. 


As Pickerill pointed out more than two decades ago, it is necessary that there 
should be adequate buccal and labial sulci so that both jaws, lips, tongue, and 
cheeks can perform their natural and proper functions of both mastication and 
speech. It is also necessary that adequate sulci should be formed in order that 
artificial dentures may be worn. For intra-oral contractures in the sulei, par- 
ticularly, the method of applying an outlay stent skin graft as devised by 
Waldron and Pickerill has distinct advantages. 


FRACTURE DEFORMITIES OF THE BONE 


To correct late severe injuries of the bony framework of the face and jaws 
successfully, one must understand the essential nature of the original lesion. 
Probably if the matter is discussed in a regional fashion, more clarity will be 
offered. 

Forehead.—When a healed symptomless depression of the frontal bone, a 
bony loss of the supra-orbital ridge (Fig. 7a and b), or an actual loss of sub- 
stanee of the frontal bone is present, as a rule, the easiest and best correction 
is given when the superimposed skin flaps are turned back. and a properly 
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bevelled and fitted autogenous cartilaginous inlay graft is ‘‘stepped’’ in the 
edges of the defect and held by some type of fixing suture. One should not 
attempt such a reconstruction until at least six months have elapsed after any 
evidence of infection. For a circular loss of substance of the frontal bone, 
MeIndoe has been most satisfied with a bone plate taken from the inner aspect 
of the iliac bone. He points out that the natural configuration of this plate is 
that of the forehead. 


Fig. 7.—a, left. This man had lost a good part of the supraorbital-ridge and frontal 
bone. Correction was made by laying back skin flaps over the area’ and inserting a cartilage 
transplant of the proper shape to bring out the contour. b, Result two weeks later before the 
eyebrow grew. 

Nasal Bones.—Two distinct types of late nasal bone fractures are seen, the 
uncorrected lateral fracture due to a lateral blow and the old telescoping frac- 
ture due to crushing frontal blow. 

Unless the insertion of cartilage or bone will be necessary for correction, 
fracture deformities of the nasal bones should be attacked as soon as possible. 
Within three weeks, manipulation is often successful. As time passes, the 
tendency is for the septal cartilaginous and bony partition, as well as the bony 
structures of the arch, to become fixed in a distorted position. The septal ear- 
tilage may liquefy. Secondary changes tend to occur in the alae and lateral 
cartilages which may prevent correction even when the molilization and dis- 
impaction of the bones have been thorough. Thus, the problem of correction is 
complicated after firm consolidation has occurred by the fact that bony manipu- 
lation alone is most unlikely to result in a straight nose with an adequate air- 
way unless the septum is corrected, either as a preliminary operation or at the 
time of mobilization and disimpaction of the nasal bones. Healed lateral dis- 
placements and curvatures of the nasal arch and septum should be treated by 
freeing the nasal bones from the maxillary processes with either the chisel or a 
saw (Fig. 8a and 6). In-:the more severe types comminution of the nasal bones 
should be radical. Whenever necessary, the nasal septum should be treated 
by judicious cartilaginous section or submucous resection. In certain instances 
it is advisable to free the septum at the nasal spine. When one side of the nasal 
arch is too long, a wedge of bone should be removed from the base of the longer 
side. As a rule, when the disimpaction and mobilization is thorough, there is so 
slight a tendency for the nose to return to its former position that it can be 
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kept in position by means of one of the many simple external nasal splints com- 
monly used after rhinoplastic operations. When one of these splints is in- 
sufficient, sometimes a through-and-through fine steel wire may be utilized to 
hook over a dental roll or rubber tube on the side to which the deviation tends 
and over a cuspid or bicuspid tooth on the opposite side. At other times, it may 
be wiser to apply definite lateral immobilization by means of a head cast from 
which projects a double heavy wire which lies along the lateral side of the nose. 
Beneath the wire is placed a felt pad (Fig. 9). 


Generally, it will be found to be a useless gesture if one attempts to reduce 
a late telescoping fracture of the nasal bones. If the base is too markedly 


Fig. 8.—a, left. Lateral deviation of nose due to lateral blow. Result after chiseling the 
nasal bone from the maxillary processes. Two weeks after operation, a head cast was applied 
into which a doubled wire was inserted in such a manner as to press on a felt pad over the 
lateral side of the nose to hold it in position (see Fig. 9). b, Result several months later. 


Fig. 9.—Head cast with doubled wire insert so as to lie alongside the nose. A felt pad is 
inserted beneath the wire—an efficient and economical appliance which may be applied just be- 
fore union starts and then is left on about ten days. 
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broadened and splayed, it may be wise to narrow the base previously to re- 
1 building the bridge by sectioning the nasal arch at the maxillary attachments 
after sectioning the nasal arch in the midline. The septal deformity also should 
be alleviated at this time. The real mandate in addition to provision for a free 


airway for the correction of healed crushing fractures of the nose is elevation of 
the bridge or bridge and tip by the insertion of an appropriate autogenous trans- 
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plant of cartilage or bone and cartilage. When the tip is depressed, and the alar 
base broad, a right angled piece of cartilage, the lower end of which impinges on 
the anterior maxilla in the region of the spine after it has been rongeured 
away, is indicated (Fig. 10a, b, c). Not uncommonly, the insertion of two thick- 
nesses of cartilage is necessary to gain a bridge of the proper elevation (Fig. 11). 
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Whether or not both of the cartilages are inserted at one sitting will depend 
upon the degree of mobilization of the soft tissue possible to obtain. 

If a septal operation is required, it may be done either at least two months 
previous to the cartilage transplant or postponed until after the cartilage trans- 
plant has had sufficient time to be thoroughly acclimated to its new bed. 


a, 


Fig. 11.—a, left. Crushing compound fracture of the nose. Repaired by inserting two 
superimposed pieces of cartilage at two different operations. The second one was a right angled 
cartilage. b, Result after operation 

Malar Zygomatic Compound.—The malar bone is characterized by a central 
thick heavy bone standing on four weaker bony supports—frontal, orbital, max- 


illary, and zygomatic. Blows from different angles produce considerable varia- 


tion in fracture lines. Most often, the bone is displaced inward, downward, and 


backward, and is likely to be somewhat rotated. As a general rule, there is com- 


minution of the maxilla which often results in destruction or depression of the 


infra-orbital plate which if uncorrected results in downward displacement of 


the globe of the eye with diplopia. The first decision the surgeon is called upon 


to make is whether treatment is to begin with an effort at disimpaction and 


elevation of the malar maxillary displacement or whether treatment by camou- 


flage is advisable by superimposing some filling material such as derma, tempo- 


ral muscle (Gillies), or cartilage above the bone beneath the skin and sub- 


cutaneous tissues. Usually, if displacement is severe, some camouflage treat- 


ment will eventually be necessary even if fair reposition is obtained. 


After union has become firm, replacement by means of leverage without di- 


viding the points of union is as a rule unsuccessful. Successful efforts at re- 


placement will largely depend upon accurate diagnosis of the position of the 


fracture lines, and the type of fixation used to hold the bone in position after 


disimpaction and repositioning. 


For disimpaction, a double approach is as a rule necessary: (1) from be- 


neath the upper lip across the anterior maxillary wall and (2) through an in- 


cision in the upper temporal region so that a chisel may be passed posteriorly 
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to the temporal muscle to a point behind the malar bone. These approaches also 
allow one to pry the bone forward. 

In several cases, the bone has been repositioned, and held in position by 
means of a fine steel wire which is passed through the bone and attached to a 
projecting heavy wire laid in a plaster head east (Fig. 12a, b, c). 
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In one individual in whom the malar bone was pushed very markedly medi- 
ally and posteriorly in such a fashion that it impinged upon the coronoid 
process and ramus preventing the man from opening his mouth, the bone was 
removed as reposition seemed hopeless (Fig. 18a and b). An intra-oral pros- 
thesis was used to support the soft tissues of the anterior cheek after appropri- 


ate reparative surgery had been completed. 
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In the majority of individuals with a depressed malar fracture, the most 
conservative and most successful result is given when the lesion is camouflaged. 
The insertion of a cartilage transplant of the proper size and shape gives a 
fairly satisfactory result as a general rule (Fig. 14a, b, c). For a minor de- 
pression, the insertion of a dermal graft may be sufficient to give correction. 
When the infra-orbital plate is lowered, the insertion of a cartilage graft sub- 
periosteally just above the lowered floor of the orbit may successfully raise the 
globe, but an entire correction of the diplopia is unusual (Fig. 15a and b). 
Attempts to correct the enophthalmus by means of inserting cartilage posterior 
to the eyeball after making a Killian approach have been attempted, but with- 


out any noteworthy success. 


Fig. 13.—a, left. This man had a compound fracture of the anterior maxilla and its 
malar bone. The malar bone was displaced backward and laid against the ramus of the jaw 
and the coronoid process of the mandible. He could not open his mouth, The displaced bone was 
removed. (A, conjunctiva.) The anterior cheek was lined with a flap from the neck. The 
external cheek was required by means of a skin flap from the forehead. A prosthesis was used 
to hold the cheek forward. b, A final operation to raise the orbit has been done after this 
photograph was taken but we have been unable to get the patient to return as yet for a final 
photograph. 


Anterior Maxilla and Nasal Ethmoidal Lacrimal Mavzillary Fracture De- 
formities.—As a rule, fractures of the alveolus and supra-structure of the max- 
illa, unless they are of the pulverizing, crushing type, do not eall for late re- 
construction. In the type of fracture which follows a severe head-on crash with 
the force falling at the level of the eye globes or slightly below, in addition to a 
nasal fracture, there results a telescoping of the ethmoidal and anterior max- 
illary wall compound as has been mentioned previously, when severe malar bone 
dislocation occurs. There is the same tendency for the infra-orbital plate to be 
displaced with a subsidence of the eye globe (Fig. 15a and b) in anterior max- 
illary and nasal ethmoidal lacrimal maxillary crushing fractures. In addition, 
in nasal ethmoidal lacrimal maxillary fractures, the inner part of the orbital 
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rim is crushed laterally in the orbit "80 that the eye globe tends to be pushed 
outward. 

Healed depressions of the anterior maxillary wall when rather pronounced 
(Fig. 16a, b, c, d) may be corrected by filling the depression with cartilage and, 
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similarly, if the infraorbital plate is lowered, the globe of the eye may be ele- 
vated by the subperiosteal insertion of cartilage above the lowered plate (Fig. 
15a and b). 

The well known ‘‘dish-face’’ deformity caused by a healed nasal ethmoidal 
maxillary fracture displacement is difficult to correct. Satisfactory elevation of 
the impaction is hardly possible, but there are several procedures of the camou- 
flage nature which may give quite remarkable improvement both in appearance 
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Fig. 15.—a, left. Fracture of anterior maxilla resulting in lowering of the eye globe. The 
eyelid cannot be opened because of a conjunctival symblepharon. A cartilage graft was inserted 
subperiosteally above the lowered supraorbital plate to elevate the eyeball and to round out the 
face anteriorly. 0b, Final result several months later. A plastic operation was done on the 
conjunctiva to alleviate the symblepharon. The symblepharon was not entirely alleviated. Since 
this photograph was taken a skin graft has been inserted into the upper sulcus of the con- 
junctival sac to free the sulcus contracture which limited the movement of the upper eyelid. 


Fig. 16.—This man had sustained a compound crushing fracture of his anterior maxilla. 
The eye globe was not lowered much but the lower eyelid was pulled slightly downward. The 
defect was principally a contoural one. Skin flaps were turned backward. A properly fitted 
piece of autogenous cartilage was inserted. a, Front view before operation. b, Lateral view be- 
fore operation. c, Front view after operation. d, Lateral view after operation. 
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and function (Fig. 10a, b, c). MelIndoe states that sometimes. before 6 weeks 


have passed, this impaction may be advanced as much as 1% inch by means of 
pulley traction. Often, the tear ducts become blocked. By removal of the inter- 
vening bony partition and appropriate plastic operation, the tear sac may be 
drained into the nose. When the splayed inner margin of the orbit is eneroach- 
ing upon the orbit at its medial rim, the frontal process of the maxilla and 


the lacrimal ridge should be rongeured away. 


Fig. 17.—a, Wire passed around the mental region of the mandible because of a bilateral 
fracture of the body. Jaw edentulous. Wire passes through palate, over maxillary nasal surface, 
and beneath the lip. b, Head cast with heavy projecting wire to which is attached a fine steel 
wire passed through the mental region of the mandible. This woman had a bilateral malunion 
with open bite of long duration Simple interdental wiring of the teeth was insufficient to main 
tain occlusion. c, Pulley traction after old bilateral malunion of the body of the mandible to 
stretch the geniohyoid muscles. This is sometimes necessary. 

Fracture Deformities of the Mandible-—Fracture deformities of the man- 
dible may be divided roughly into two types: those due to malunion, and those 
due to loss of bone. 

Malunion of the body of the mandible is best corrected by maintaining the 
fragments in position after sawing across the line of fracture with a Gigli saw. 
There is more of a tendency for non-union to oceur after this procedure than 
there is following the original fracture. 

Occasionally, one sees a bilateral fracture of the mandible which has united 
in open bite position. The body in this case will need to be severed bilaterally. 
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One may experience difficulty in holding the anterior fragment in its proper 
position by simply wiring the anterior teeth together. Three procedures in such 
a situation may overcome the difficulty; (1) a circumferential wire may be 
passed in the midline about the body of the mandible through a palate drill hole 
thence over the bony floor of the nostril and beneath the upper lip (Fig. 17a) ; 
(2) a head cast with a long heavy springy projecting wire may be attached to a 
small steel wire passed through a drill hole in the lower mental projection of the 
fragment in the midline (Fig. 17b); and (3) in old and marked malunion, the 
muscles may have to be stretched by pulley traction (Fig. 17c) 

Occasionally, an old fracture dislocation of the condyle is encountered in 
which the chin has fallen to one side, and backward, or if bilateral, the chin may 
be retrusive, and open bite is present. This condition may be corrected by cross 
section of the mandible so that the sectioned bone will interlock when the chin 
is drawn forward and the open bite corrected by approximation of the anterior 
teeth (Fig. 17: 


Fig. 18.—a, left. External parallel loss of bone causing a contoural deformity Corrected by the 
insertion of an autogenous cartilage graft. b, Result several months later. 

Open bite occurs if a complete supra-structural fracture of the maxilla is 

allowed to unite in a position lower than normal. Bilateral section of the body 

of the mandible anterior to the first impinging molar will allow one to obtain 

anterior occlusion of the teeth. 

Parallel loss of mandibular bone along the lower border causes a contoural 
defect which may be corrected by the implantation of cartilage (Fig. 18a and b). 
As a rule, intra-oral loss is compensated for by prosthesis. 

Loss of continuity of the mandible is always associated with considerable 
dysfunction because the muscles of mastication tend to lose their normal eo- 
ordinated activity. The scar tissue adds to the dysfunction. 

When the loss of continuity is not greater than a few centimeters, the 
method of Delagéniére or Kazanjian of placing multiple small pieces of bone 
and periosteum across the defect may be quite applicable. During the last war, 
of thirty-eight patients operated upon by this method in the United States Army, 
twenty-seven, or 71 per cent, were successful. 
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Defects in the lower jaw region complicated by a fairly large loss in bony 
continuity may be repaired in four different ways: (1) by free bone graft: 


(2) by bone transplanted in a pedicled flap from a distance; (3) by sliding 


a section of bone from a neighboring fragment without freeing it from its soft 
tissue attachments; and (4) by the substitution of prosthesis for the loss of 


about one-half of the mandible. 


Fig. 19.—a, Patient in whom about 4 inches of the mandible was lost because of a gun- 
shot wound. b, Roentgenogram showing the bony defect. The ramus of the jaw had been pulled 
upward and forward. A wire has been placed through the ramus to pull it backward. c, Roent- 
genogram about one year after a piece of the seventh rib had been transplanted into the bon) 
defect. d, Patient’s appearance after the bone graft had become solid and firm. Prior to the 
placing of the bone graft, we had prepared an adequate internal and external lining so there 
would be no difficulty in getting a good soft tissue bed for the bone graft. This photograph 
shows external lining which was laid in from a flap from the neck. The internal lining was made 
from a flap turned up from the neck. 


A free bone graft is most applicable when the surrounding soft tissues are 
sufficient or easily transferred and when the defect is a long one of the body 
or the body and a part of the ramus of the mandible. The graft may be taken 
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from a rib or the crest of the ilium. The crest of the ilium is preferable when 
the angle is absent (Fig. 19a, b, c, d). 

Sometimes, time can be saved when it is necessary to add soft tissue lining 
and covering as well as structural support if all three (lining, covering, and 


structural support) are transplanted together. A fairly accessible area to ob- 


B 


Fig. 20.—a, Flap over the clavicle has been outlined. The clavicle has been split longi- 
tudinally so that one-half of the clavicle lies in the flap. The flap has been tubed. The lower end 
of it has been sewed back in place as a delayed flap. b, About two weeks later the flap including 
the bony segment of the clavicle is thrown up into the defect in the chin and the distal end of 
the flap is used to throw anterior to the tongue to re-form the interior lining of the lower lip. 
c, After about three weeks the pedicle of the flap is cut and sewed back into place. The pedicle 
of the tubed flap is laid back onto the neck and the granulating area is covered with a Thiersch 


graft. 


Fig. 21.—a, left. Gunshot wound of the lower jaw in which a section of the mandible was 
completely destroyed. This case was repaired by a pedicled flap in which was embedded a bone 
graft from the clavicle. b, Result two weeks after operation. 
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tain the bone and necessary soft tissue is the clavicular area. A split half of a 


longitudinal section of the clavicle is buried in a skin flap doubled upon itself 
(Fig. 20a, b and 21a and b). 

When the body of the mandible is long on one side, and there is also a soft 
tissue defect, and especially if the loss is in the mental region, an oblique lon- 
gitudinal segment of the lower part of the long body fragment with soft tissue 
attachment may be slipped across to bridge the bony defect. Later, after union 
is obtained, the contour of the face may be improved if the soft tissues are re 


arranged and replaced to nearly their former position (Fig. 22a, b, « 


a, b. C. 


Fig. 22.—a, Gunshot wound of the mental region which blew away the mental part of the 
mandible but a fair amount of the tissues of the lower lip and chin remained. In this case a 
sliding bone graft from the longer side of the mandible was used to throw a piece of bone across 
the mental region. The lower edge of the mandible was used and the skin of the cheek was left 
attached to it. Dotted line shows the line of section of the mandible in the long side of the 
jaw. b, Lower edge of the mandible thrown across to the short side and wired in place. The 


patient obtained good union of the mandible. Later a cartilage graft alone the lower edge of 
the jaw from which the sliding bone graft was cut was used to fill in the contoural defect 
c, Final result Defect on short side filled in The lower lip is a little tight. Front view was 


nearly normal. 


If the whole region of the position of the half mandible that has been lost is 
lined with a skin flap, it is possible to hold the intact half of the jaw in fair 
position and to bolster out the contour of the cheek on the defective side by the 


use of an intra-oral prosthesis in lieu of the lost half of the mandible. 
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SWELLINGS OF THE FACE, JAW, AND NECK IN ORAL DIAGNOSIS 
SAUL Knopr, M.D., F.A.C.S.. New York, N. Y. 


HEN one considers the enormous amount of traffic, moisture, and the 

many varieties of bacteria besides the necessary dental manipulation in 
the oral cavity, the intimate anatomie arrangement of its tissues with the face, 
jaw, and neck, we can readily appreciate the relationship of swellings in these 
parts, and why such a variety of pathology ean oceur. 

However, a careful examination will assist us in eliminating a number of 
things, as swellings and edema from dachryocystitis (inflammation of the tear 
duct) and other eye conditions, like styes, chalazions, orbital abscesses, ete.. 
or involvement from the nasal sinuses especially when a severe ethmoid infee- 
tion occurs with rupture at the inner corner of the eye surrounded by edema, 
or when benign and malignant tumors of the maxillary antrum extend beyond 
their confines and present a swelling on the face in the canine fossa. All of these 
conditions may be mistaken for some type of pathology, acute or chronic, as- 
sociated with the teeth, but can readily be excluded by their local signs and 
symptoms, and by x-rays. 

Frequently we note swellings due to local benign, specific, or malignant 
growths on the skin of the lips, face, and neck which may be recognized by 
their usual characteristics, and when edema from nephritis, heart disease, or 
other constitutional conditions appears, their bilateral pale waxy picture may 
make one suspect the necessity of a physical examination. Glands which may 
be primarily involved, thyroglossal cysts and bronchial cysts in the neck may 
be differentiated from swellings resulting because of acute skin infections and 
their complications from boils, wounds, hematomes and traumatic injuries by 
the history or by aspiration; but chaneres, gumma, actinomycosis, mumps, 
suppurative parotitis, and other conditions like anthrax, tuberculous glands, 
Hodgkin’s disease, acromegaly, and angioneurotiec edema require various blood, 
bacteriologic, biopsy, or other physical tests. 

On the other hand we may encounter eases in which pathology in the oral 
cavity accounts for the swellings of the face, Jaw, or neck, as for instance : 


1. Benign growths such as mucous cysts, adenomas, and lymphangi- 
omas of the upper or lower jaws which have expanded tle ad- 
jacent skin and tissue. These are recognized by the history, in- 
dividual appearances, and aspiration besides x-ray examination. 

2. Odontogenic tumors. The phenomenon of these new formations 
is sufficiently interesting to describe. In the second month of 
fetal life, the gingival epithelium folds inward to form the dental 
ridge, buds of enamel organs push into its mesoderm and at 
four months are invaginated by it to form a bell-shaped strue- 
ture, with an interspace of mucoid material. The invaginating 
mass of connective tissue is known as the dental papilla, its 


Read at the Seventh Annual Congress of the American Association for the Advancement 
of Oral Diagnosis, New York Academy of Medicine, Oct. 17, 1940. 
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outer cells becoming specialized to produce dentine, and the 
central portion becomes the pulp of the tooth. A single layer 
of epithelial cells next to the crown portion of the dental papilla 
produces the enamel, and the inner and outer tunies of the 
enamel organ over the root portion of the dental papilla make 
a loop around the forming root, known as the sheath of Hertwig. 
During this process small masses of epithelial cells become de- 
tached to become imbedded in the surrounding connective tissue. 
These, together with persisting remnants of Hertwig’s sheath or 
other portions of the enamel organ, make up the epithelial debris 
of Melassez, whose theory that certain cysts and tumors of the 
jaw arise from this debris is widely accepted. Tumors and eysts 
of the Jaws which arise from the embryonic dental remnants are 
called odontomas, the type depending on the type of cell from 
which they originate and also on the degree of differentiation. 

Although there are various classifications, | think the 
simplest is that of Havens, who has outlined for clinical con- 
sideration the cystic odontomas and benign cysts of the jaw, as 
follows: 

I. Cystic odontomas: 

A, Follicular, or dentigerous cysts. 

1. Those containing an associated tooth—where, because the prolifera 
tion of tissue is superficial to the tooth, it interferes with its eruption and 
forms a cyst surrounding the tooth. 

2. Those not containing an associated tooth—because the process be 
gins alongside the tooth, permitting it to erupt, and the cyst lies below or 
partially around the tooth. In either case resorption of bone occurs when 
the cyst enlarges, usually a tooth is absent from its normal position and seen 
in the eyst. 

B, Adamantinomas are in this class. 

II. There are also cysts of inflammatory origin, or radicular cysts which re 
sult from infection at the tip of a pulpless tooth and are often adherent to it. 
If the tooth is not pulpless and the cyst large, it may be difficult to dis 
tinguish it from a follicular cyst. 

III. Other cysts are of traumatic origin—which may be likened to bone 
cysts secondary to traumatic hematoma. These have no epithelial lining; 
x-rays reveal a bone cavity near the inferior dental canal not associated with 
a tooth root. A history of injury and aspiration will reveal blood, straw 
colored fluid, or cholesterol crystals depending upon its age. 

IV. Cysts developing from nondental embryonic rests are: 

A, Median anterior palatine canal cysts, occasionally seen in the region 
of the tips of the upper incisors and are proliferations of remnants of epithe 
lium of the canal. 

B, Facial cleft cysts, due to persistent epithelium at the point where 
both lateral portions of the upper jaw join at the upper lip (if these do not 
join completely, we get cleft palate). These cysts are usually found under 
the upper lip at the vestibule of the nose and may enter the floor of the 
nostril. 

All of these require an x-ray examination for their diagnosis, as do 


teratoma and osteoma. 


Malignant swellings, along the inner side of the upper or lower 
jaws, which are hard, firm and adherent, but noninflammatory. 
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They may be epithelioma, osteosarcoma, or sarcoma. Here x-ray 
or biopsy is necessary. 

Metastasis from cancer or sarcoma of the tongue, palate, mouth, 
cheeks, nasopharynx, or throat, involving usually a unilateral 
cervical gland. This is hard, firm, and does not suppurate unless 
secondarily infected. May I urgently suggest that any hard, 
large, nontender unilateral deep cervieal gland should always 
inspire a thorough search somewhere above for a possible malig- 
nancy, and particularly do not neglect the region of the naso- 
pharynx, and do not incise it until this is excluded. 

Secondary involvement of a chain of enlarged but small, non- 
inflammatory cervical glands from syphilis and tuberculosis of 
the oral cavity. Their diagnosis may be assisted by other signs 
and symptoms, with the aid of x-ray, blood examination, or 
biopsy. 

Enlarged glands from Vinecent’s angina (whether from teeth, 
tonsil, or throat involvements) often produce tender swellings 
at the angle of the jaw. The diagnosis by buccal smears is self- 
evident. However, one must appreciate that frequently Vin- 
cent’s angina occurs as a mixed infection especially in cases of 
eancer and syphilis. 

Instrumental trauma could also cause swellings because of a 
hematoma, edematous reaction, novoeain reaction, or fracture, 
but the history and x-ray findings are usually sufficient to make a 
differential diagnosis. 

While swellings because ot hone necrosis from chemical poisoning 


with phosphorus, mercury, ete., are comparatively rare nowadays, 


it may be thought of, and here the history helps. 
Caleuli of the salivary glands occur which produce swellings in 
their respective regions, which are not acutely inflamed and not 
tender unless infected, at which time pus can be seen exuding 
or stripped from its ducts. The diagnosis in eases of calculi can 
be verified by probing the duet, and x-ray examination with or 
without lipiodol injection. In this manner they may be dis- 
tinguished from sublingual or submaxillary infected tender 
olands. 

SWELLINGS CAUSED BY INFECTION 


The most important and frequently most severe acute swellings, however, 
may arise from oral infections, and could occur as: 


1. A suppurative periostitis beginning at the site of the lesion from 
a mucosal, submucosal, or bone involvement, such as may be 
caused by Vincent’s infection, uleers, dentoalveolar abscess, in- 
fection in a pocket covering an unerupted lower third molar, 
trauma from a foreign body or necessary dental manipulation, 
ete. These spread downward and backward or forward along the 
side of the mandible then breaking through into the deeper struc- 
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ture of the neck or floor of the mouth; and if in the upper jaw, 
into the face or antrum. 

Oral infections may also begin locally as a soft tissue cellulitis 
and be carried from there to the contiguous and even sometimes 
to distant structures by way of venous or lymph channels, 
causing sepsis. 

When either type of infection occurs in the maxilla, the acute swelling may 
be considerable, is painful, tender with or without abscess, or occasionally it 
may produce necrosis of bone or osteomyelitis with their concomitant signs 
and symptoms. Not infrequently the maxillary antrum is involved with or 
without swelling. X-rays are of unquestionable value for diagnosis. 

When the mandible is affected swelling from local abscess or osteomyelitis 
may occur with the usual signs and symptoms of raised temperature, pain, red- 
ness, tenderness and x-ray findings; or if a lymphatic gland only is involved 
under the chin, alongside the jaw, or in the neck, then the painful tender swell- 
ing is localized to that particular region. 

At this point I again wish to call your attention to the occasional non- 
tender swelling which may be mistaken for these when alongside the jaw and 
adherent to the alveolus inside or outside the cheek, which is firm and im- 
movable and which may be due to malignancy. This should be excluded by 
x-ray, ete., before incising. 

When there is infection in the floor of the mouth or the deeper structures 
of the neck, then the swelling and complications may be quite serious. 

I would like to describe very concisely their anatomic arrangements so 
that the pathology can be readily understood. The floor of the mouth is en- 
closed by the firm mylohyoid muscular pouch which is stretched across as it is 
attached on the sides to the mylohyoid ridges about one-half inch behind and 
just below the gingival margins of the last lower molars, then dips downward 
and forward to join the sides and inner edges of the chin about 14% inches be- 
low the gingival margin in front. It meets its fellow in the midline and both 


are attached posteriorly by a strong fibrous band reaching to the hyoid bone 


where the only open space of the pouch exists. This is at the submaxillary 
fossa where the deep portions of the submaxillary glands lie and its ducts come 
forward, all of which makes drainage very difficult. Above it is the tongue and 
behind it the epiglottis near which is the larynx and esophagus. 

You can readily see how infections in this pocket may cause a swelling 
which cannot expand except against the tongue and toward the throat, epiglottis, 
and larynx, with subsequent edema, difficulty in breathing and swallowing and 
with trismus of the jaws from inflammatory spasm causing Ludwig’s angina 
and possibly fatal results, especially if some of the infection spills over this 
posterior border into the neck causing added pressure and infections. You can 
see, therefore, how this space is hemmed in on the floor by these firm muscles, 
on its side and in front by the bony wall of the mandible, its posterior wall the 
base of the tongue and deep portion of the submaxillary gland and on the roof 
by the tongue and the mucosa of the mouth. Being limited in this manner the 


infection is localized in a definite space. 
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The origin of an infection of this space is generally found within the 
lower gingival borders usually around the teeth and within the floor of the 
mouth. When the infection is confined to one side, it forces the tongue up- 
ward, backward, and to the opposite side, and when both sides are involved the 
tongue is pushed toward the palate and backward. Frequently the mucosa of 
the floor in front of the tongue is so swollen and edematous that it looks like a 
second tongue. Another feature is that a boardlike swelling appears externally 
under the chin, with no fluctuation since there is no pus, although some pus 
may occasionally be found in small quantities later. This condition should not 
be mistaken for infection in the submaxillary region. 

Experiments have repeatedly shown that injections of dye indicate the 
courses which infections around the mouth might be expected to pursue. Those 
arising around the inner side of the mandibular teeth and gums, except at the 
front, enter the tissues of the sublingual pouch, where an inflammation begins 
and may develop into a sublingual phlegmon or Ludwig's angina. Not all in- 
fections, however, take this course. Some enter the deep cervieal glands in- 
volving the submaxillary fossa, the carotid sheath, ete., or produce general 
septicemia. Infections inside the mouth near the lower front teeth, or in the 
gums and around the teeth on the external side or outside the midgingival 
border, produce infections outside the floor of the mouth, that is, under the chin 
and in the superficial submaxillary region. However further extension and 
even septicemia may occur, depending upon the type and virulence of the bae- 
teria, and the patient’s resistance. Appropriate surgical procedure inside or 
outside the oral cavity is a matter of judgment. As a matter of fact, it is fre- 


quently necessary to perform a tracheotomy especially in some cases of Lud- 


wig's angina. 

Oral infection may pursue another route, namely by entering directly into 
the neck instead of into the floor of the mouth. This may occur by contiguity 
or by way of the submaxillary fossa, retropharyngeal fossa, then the perieso- 
phageal and mediastinal regions and other cervical fascial planes, or by way 
of the associated lymphatic chains. 

The deep cervical fascia is of interest. It may be likened briefly to a large 
tube around the neck attached above to the base of the skull and below to the 
clavicles and acromion in which there are a series of smaller tubes attached 
to each other to envelop muscles, viscera, the carotid artery with the jugular 
vein and vagus in a tube called the carotid sheath with deep cervical lymph 
glands alongside it. This sheath because of its contents, extends above into the 
skull and below into the chest and may be considered the main highway, par- 
ticularly because all the other tubes and spaces formed by the splits of the 
fascia like the submaxillary, pharyngo-maxillary, retropharyngeal and perieso- 
phageal spaces lead directly or indirectly into it. Therefore, it is pathologically 
and surgically of greatest importance in oral infections, because any spillover 
from the floor of the mouth, the maxillary fossa, pharyngo-maxillary fossa or 
lymph channels can be reached by way of this main highway or carotid sheath, 
along which it may have become localized or have traveled upward toward the 
skull or downward toward the mediastinum and result fatally, or also become 


localized therein. 
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The logical surgical procedure consequently is to make an incision into this 
highway in search for pus, upward, downward or in any direction ; occasionally 
it is necessary to make an additional horizontal incision parallel to the lower 
horder of the mandible to get into these various bypaths. 


Fig. 1. 1, Floor of the mouth B, Submaxillary space. C, Hyoid bone. D, Retro- 
pharyngeal space. FE, Pharyngo-maxillary space, F, Peri-esophageal space 


\ll these were filled with pus, serum, and air which extended into the mediastinum with 
fatal results notwithstanding heroic medicinal and surgical treatment. (X-rays courtesy of Dr. 
Frederick Law.) 


REPORT OF A CASE 


ig. 1 represents a very interesting case following extraction of a mandib- 
ular last molar under novocain infiltration. Three days later the patient de- 
veloped a rapidly increasing tender swelling under the angle of the jaw, pain- 
ful and difficult swallowing, and dyspnea successively. During this time, the 
swelling spread all around the floor of his mouth; his tongue was displaced up- 
ward and backward; his pharynx became red and swollen, also externally in 
front and around the sides of his neck down to his sternum. Crepitation was 
noticeable by palpation all around the front and sides of his neck. All of this 
swelling was due to pus and air because of a mixed bacterial infection com- 
plicated by a Welch gas bacillus. 
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MOULAGE PROSTHESIS 


CarL DAME CLARKE, PH.D., BALTIMORE, Mb. 


HE art of face and body restoration is not new. In fact, the Hindus de- 

veloped methods for the repair of nasal defects which today are considered 
good operative procedure in rhinoplasty. This was only one of their difficult 
plastic feats. According to Kazanjian, Rowe, and Young,’ the literature of 
plastic surgery dates back as far as Celsus (25 B.c.) and Galen (a.p. 131-201). 
They cali attention to Paul of Aegina (.p. 630) and Branea( 1442). They also 
mention Ambroise Paré (1541), Tagliaeozzi (1546), Pierre Fauchard (1728), 
Bourdet Suerson and Delabarre (1820), Hullihan, Kingsley, Claude Martin, 
Nelaton, and Zeis (1900), and others. In 1875 Martin was the first to conceive 
of immediate prosthesis. 


From the prewar plastic surgeons, Morestin, Lexer, and others, it will be 
noted that the medical and dental literature contains many articles, methods, 
and case reports concerning surgical and mechanical means of correcting patho- 


logic deformities of the face. The horrible maiming effects of the first World 
War produced innumerable patients for surgeons, dentists, and moulage workers 
to treat. It was during war times that the art and science of prosthesis took 
gigantic strides forward. 

In consideration of the fact that another World War is now in progress, it 
is obvious that there will be hundreds, if not thousands, of cases demanding 
prosthetic appliances. 

In 1938 I published a book on the subject of Molding and Casting? in which 
I discussed previous work in moulage prosthesis.in detail, as well as methods 
in present-day use for producing these prostheses. Since that time there have 
appeared on the market many synthetie plastics which lend themselves readily 
to the making of prostheses. It is my desire to describe herein the methods for 
making both a moulage prosthesis on what would ordinarily be a very simple 
ease and a prosthesis for a more advanced case. Such work definitely falls 
on the scientific illustrator as well as the physician. The formulas for prosthetic 
work may be compounded by the worker, or the compositions may be purchased 
already prepared. 

The physician can make a single mold and east of the part to be recon- 
structed if the case is a simple one. From this mold he ean make a reconstruc- 
tion in wax of the missing part. Practically any dental laboratory can repro- 
duce a synthetie plastic duplicate from this wax original. False gums are made 
in the same manner by the dental laboratory from a mold supplied by the dentist. 

Above all else the case in mind for reconstructive procedure should be con- 
sidered carefully before any work is begun. The worker should determine 
whether it is more suitable for treatment by plastic surgery or by reeconstruc- 
tive prosthesis. It should be clearly understood that while the result of 


Reprinted from The Journal of Laboratory and Clinical Medicine 26: 901, February, 1941. 
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surgery may be more satisfactory, its application may involve danger and pain 
that is distributed over a period of weeks, with uncertain and often mortify- 
ing results. The prosthesis, while not a permanent cure, is without danger 
and involves no pain to the patient either in the making or in the wearing. 
For patients unable to withstand the debilitating effects of operative proce- 
dure, a prosthetic appliance is strongly recommended. I do not advocate 
the use of a prosthesis in preference to plastic surgery for the correction of 
facial defects. The case in question must be the deciding factor. However, it 
cannot be stressed too forcefully that plastic surgery alone should not be con- 
sidered in every ease. 

Lederer® writes that skin cannot be molded in the manner of clay; hence 
it is very difficult to produce a lifelike nose or ear by plastic surgery. The 
nose is constantly under the scrutiny of others, and it stands to reason that 
the patient would be no worse off without his nose or perhaps with a small 
adhesive dressing than he would with a few clumps of grafted skin, which at 
best would still be extremely conspicuous. Lederer maintains further that 
he, as well as other plastic surgeons, has been disappointed in the net results 
of his painstaking labors and, in a measure, feels guilty for having subjected 
his patients to operations which not only brought them great economic loss 
and suffering, but in many instances jeopardized their health and lives. They 
had sears remaining where tissue was grafted, spent many uncomfortable 
weeks in a cast (when Italian grafts were utilized), lost time from their work, 
and in some instances had to accept primary failure owing to poor healing. 

Van Dijk* found that the ears he formed by plastic surgery were too bulky 
and not sufficiently erected, and that the fossa seaphoidea and the anthelix were 
not built up. He planned in his next patient to get the ear more erect through 
implants of cartilage, thus giving it a more shell-like appearance. 

More and more the surgeon is beginning to recognize a substitute in the 
form of a prosthesis for certain plastic procedures. These two phases of the 
healing art are inseparably related. The future of restorative work, just as in 
the field of prevention, lies in the closest cooperation between physician or 
surgeon and the prosthetist. 

Furthermore, if the surgeon is working with a prosthetist, the necessity 
of adequate surgical preparation for the application of an artificial restora- 
tion cannot be too strongly stressed. The failure of many prosthetic at- 
tempts is often caused by the unfortunate necessity of adapting restorations 
to areas of soft tissue which have been distorted and contracted by unessential 
sear tissue and improper postoperative procedure. The suecess of a prosthetic 
restoration is in a great measure increased as the degree of mutilation is 
lessened. 

The ability of the surgeon and of the moulage worker has much to do with 
the final result in either case. I am unable to criticize surgical technique but 
[ am more familiar with the procedure of moulage making and the final 


prosthetic appliance. In my opinion these prostheses suffer from the same 
defects that are prevalent in most medical art work. In short, they lack 
artistic skill in execution and naturalness in its simplest form. The artificial 
appliance to the human face should, above all else, look realistically natural 
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and individually suitable. The conspicuous errors of most poor prostheses are 
generally the result of a lack of artistic ability and appreciation on the part 


of the surgeon or prosthetist. These difficulties may be overcome by having 


the prosthetic appliance made by a skilled prosthetist in close cooperation with 


the plastic surgeon. Because the surgeon or dentist has considerable ability 


in surgery or moulage making does not necessarily mean that he is an artist. 


His ability or judgment to choose the correct feature in size and relative 


proportions to be fitted next to other adjoining features of flesh and blood may 


be lacking. 
Another eventual stumbling block to the surgeon and dentist is the choice of 
color in the artificial part. It takes considerable experience in handling 


pigments and a natural color sense to blend perfectly the many different hues 


into the prosthesis to match the surrounding tissue. Hair, bristle brushes 
The 


mono- 


and airbrushes, pigments and pastes are often used for this purpose. 


artist possessing this color sense yearns to ‘‘touch up’’ the average 


chromed prosthesis which in its single hue is not natural. He desires further 


to eliminate the many false tones and shades of a modernistie pictorial night- 


mare, For the making of the best facial prosthesis close cooperation between 


the physician, dentist, and prosthetist is essential. Even the physician having 


little or no artistic ability can make acceptable prostheses of simple cases, pro- 


vided he works in close cooperation with a dental laboratory. 


In a simple case of prosthesis the first step is to obtain a mold or impres- 


sion of the defective part. An agar composition is generally used for such 
work. This molding material may be purchased under the trade name of 
‘*Hydrocolloid’’ (Detroit Dental Mfg. Co.), **Dentoeoll’? (L. D. Caulk Co. 

and others. A _ serviceable composition may be prepared from one of the 


formulas published in the articles listed in the references. If the worker is 
interested only in the results he obtains rather than in the materials he uses, he 
will find it more desirable to purchase the composition already prepared. The 


commercial preparation comes in a handy collapsible tube which is placed in 


boiling water for ten minutes. It is then transferred to lukewarm water and 


allowed to cool to a point where the tube does not feel uncomfortable when 


placed on the bare wrist. An agar composition should never be applied when 


it is so warm that it would be uncomfortable to the patient. This material does 
not set until it reaches a point (42° ©.) slightly above body temperature 


(37.8° C.). Even though the patient can withstand the heat, the material must 


remain in place longer for sufficient cooling or setting time. When the tube 


has sufficiently cooled, its end is cut with a scissors and the material is 
squeezed over the afflicted part (Fig. 1c). In ten minutes the agar composition 
sets, after which it is removed (Fig. le). This mold should not be removed until 
it definitely feels firm. An entire ear can be cast in the same manner in a one- 
piece mold. This mold ean then be filled with either hot wax or plaster of 
Paris. Wax should be used in making an ear as an intermediate step for a 
final rubber or synthetie plastic prosthesis. However, in considering the patient 


in the illustration (Fie. 1). it is best that the nose in this ease be made in 


plaster of Paris, for the defective part must be modeled in wax on the plaster. 
This is done because the wax will separate readily from the wet plaster. 
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After the plaster nose has set, it is removed from the agar mold (Fig. 
2a). Additional plaster is applied with a soft brush to the area represented by 
the opening in a normal nose for breathing. This will create the opening for 
breathing in the prosthesis. A brush is then dipped in a hot wax composition 
and applied directly over the defective area (Fig. 2b) 

A wax composition suitable for this purpose is as follows: 

Parts by weight 
Paraffin (62° 10 
Rosin 
Carnauba wax l 


A ready-made wax may be purchased from dental supply stores. After this 
wax has set, it is carved with a pocketknife, scalpel, dental or sculptor’s tool 
until it takes the shape of a normal nose (Fig. 2c). 

A sharp, pointed probe is then inserted from the inner surface of the wax 
ala and with a slight pressure it should separate from the wet plaster (Fig. 2d) 
This wax piece can be tested on the patient (Figs. 2e and f). If it fits perfectly 
it is turned over to a dental laboratory to be made into one of the synthetic 
plastics, such as ** Vernonite,’’ **Crystalex,’’ and *‘Lueetone.’’ Of course, a 
shade should be chosen which matches the patient’s skin as nearly as possible. 
If in the wax stage the prosthesis does not fit, it can be adjusted or changed so 
that it will fit the patient. 

It is not advisable for the average physician or surgeon to attempt to do the 
final stage in the making of a prosthesis, since the dental laboratory is more fully 
equipped for such work and its charges are reasonable. After the synthetic 
plastic part is finished, the edge that comes in contact with the skin is painted 
with a solution of gum mastie dissolved in equal parts of aleohol and ether. The 
prosthesis is then put in place and held there with a finger until the solvent has 
evaporated and caused the gum mastie to hold it in place. This takes less than 
a minute in most instances. 

A more complicated case (Figs. 3, 4, and 5) requires a greater knowledge of 
making prosthetic appliances. This case was a patient of the late Dr. A. Y. 
Russell, whom I assisted in developing the prosthesis. 

The first procedure was to obtain a plaster cast of the face in its original 
condition. Tubes were inserted in the nasal cavity and gauze was placed around 
the tubes. The mold was then made of agar and reinforced with a plaster shell 
or mother mold (Fig. 3c-f). From this mold the plaster positive or cast which 
showed the complete facial defect was made. In this case ordinary gray 
plasteline was used to model a nose on the plaster case (Fig. 4b). This, of 
course, requires artistic ability or training. However, the modeling of a nose 
is not essential, for a mold may be made of a living person who has a well-formed, 
if not an idealistic, nose. This person must be of the same type and general pro- 


portions as the patient. The cast from this second mold may be trimmed to fit 


into the open space on the plaster mask of the patient. The edges between the 
two casts may then be smoothed out by the use of plasteline or additional wax. 

From the modeled nose a mold was made of the reconstruction only 
(Fig. 4c) and a red wax impression was made from the mold (Fig. 4c-q). 


The red wax cast is later removed from a piece mold; it sometimes requires 
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Front view of a defective area on the nose. 
. A side view of the same area. 
. The warm agar composition being applied to the nose directly from the tube. 
. A front view of the agar mold in place just after setting. 
7. The agar mold being removed. 
. The agar mold being filled with plaster of Paris, which sets to form the positive. 
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Fig. 2.—A. The plaster impression after removal from the agar mold. The agar mold can 


be seen to the left. Part of the defect has been filled with additional plaster to allow a space 
for breathing. This is done with a soft brush and a plaster-water mixture. 

B. The remainder of the defective area is filled with a wax composition (the formula fot 
which is in the text) \ brush is used for applying the hot wax mixture. This is continued 
until the area is filled with the wax. 

C. The wax is then carved down with an ordinary scalpel and shaped to follow the natural 
contours of the ala of the nose \ sharp, pointed probe is inserted into the wax from the inner 
side and the wax is removed. This wax will not adhere strongly to the wet plaster. 

D. Showing the wax prosthesis being removed from the plaster nose. 

FE. The wax is then fitted onto the patient’s nose. If it fits perfectly it 
dental laboratory for reproducing into one of the modern synthetic plastics 
to match the skin of the patient This completed prosthesis is held in place by a solution of 
gum mastic dissolved in equal parts of alcohol and ether. 

F. A side view of the patient with the prosthesis in place. KE and F show the patient 
without any cosmetics over the prosthesis. The false area may be made to blend more per- 
fectly with the skin by the use of “Covermark” or a similar cosmetic. 


is turned over to a 
A plastic is chosen 
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boiling water to melt it. The subject of agar and wax compositions has been 


discussed. 
Upon its removal from the mold (Fig. 4c), the back of the cast was modeled 
or carved into the shape (Fig. 4d). An extra knob was added to the wax im- 


pression as a support for attachment to the artificial palate which had been 
made previously. 

After the wax impression was modeled or carved to the desired shape to 
suit the mechanical necessities of the cast, a piece mold of the entire cast, in- 
eluding front and back, was made (Fig. 4¢). From this mold other red wax 
casts seen in d could be made. This is the same piece mold that is to be used to 
cast the final impression, provided the red wax east fits the patient. Tests to 
determine the snugness of the fit were made on the original plaster cast of the 
face after the plasteline nose had been removed. Such tests were also made by) 
putting the wax impression on the patient (Fig. 4f and g). The final impression 
was then east. 

The material used for this final cast should be considered seriously. Nu- 
merous substances such as gelatin (Henning’s method, described by Salamon; 
also elaborated on by Zinsser, Pont, Bereowitseh;* Kazanjian, Rowe, and 
Young') and light metals, such as aluminum, have been used. Plastics, sueh 
as vuleanite or vuleanized rubber (not vuleanized latex) and celluloid composi- 
tions have been employed as positive casting materials. 

The materials used in the past have been discussed fully in the articles 
listed as references. In my opinion the best materials for making a prosthesis 
to be worn on the face are the synthetie plastics previously discussed, and vul- 
eanized latex. In comparison with rubber the synthetic plastics have one serious 
drawback when they are considered for large prostheses as, for example, an 
entire ear; they are hard and rigid, and somewhat heavier than rubber. 

In making a moulage prosthesis of rubber, vuleanized latex, powdered fillers, 
and coloring agents are used. First, the powder is added to the flesh-colored 
latex until the desired consistency is obtained. Permanent water-soluble aniline 
dyes having a neutral or alkaline reaction are used for coloring the vuleanized 
latex to a flesh tint. The latex is then poured into a plaster mold and allowed 
to remain until the plaster absorbs enough water from the vulcanized latex to 
cause a deposit of sufficient thickness. The surplus is then poured out. The 
latex can also be painted, layer by layer, into an agar, wax, or metal impression 
of a duplicate of the part to be replaced. Each layer of the rubber composition 
sets within a few minutes, after which another layer is applied. A celluloid 
solution may be poured or painted over this rubber to give it additional support 
and serve in a manner similar to the cartilage in the ear. The liquid celluloid 
may be made by dissolving serap celluloid in butyl] acetate. After the celluloid 
has set, more rubber may be painted over it, thus ineasing this inflammable 
material in rubber. In other words, the rubber takes the place of flesh and the 
celluloid takes the place of cartilage. After drying, the resulting rubber east is 
removed from the mold. Gentle heat speeds the setting time of such rubber easts. 

It is far more difficult to trim and pateh rubber impressions than to do the 
same work on wax or plaster impressions. Such trimming as is necessary must 


be done with very sharp wet knives. A wet blade cuts rubber more easily than 
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a dry blade. Because of the difficulty of patching rubber positives, as many 
corrections as possible should be made on the mold. Another method is to ob- 
tain a thoroughly trimmed and patehed wax cast of the individual, and make 
a second mold over this impression In any metal, except copper or zine, by 
electrodeposition of the metal. Nickel may be electroplated on the wax, then 
copper, and then nickel again, thus ineasing the copper between two layers of 
nickel. The metal mold is then used for casting rubber impressions. In most 
cases an unlimited number of positives may be obtained from a single mold. 

In making a prosthesis of a hand, agar composition can be used to secure a 
one-piece mold. Wax is poured into the mold to obtain a wax positive. A one- 
piece plaster mold is made over the wax, and the wax is removed from the 
plaster with boiling water. Vulcanized latex is poured into the one-piece dry 
plaster mold to obtain a rubber hand. By this method even the pores of the 
skin are duplicated. 

Vuleanized latex, which is sold under the trade name of ‘‘ Vultex,’’* is 
undoubtedly one of the best materials to use for making large artificial parts to 
be worn on the human body. It has many advantages: (1) Vuleanizing agents 
(2) It sets in a closed plaster mold into which it may be poured 
A separating medium is not necessary, 


are unnecessary. 
through a funnel-like opening. (3 
as vuleanized latex does not stick to plaster of Paris. In fact, the plaster ab- 
sorbs the water from the mixture and causes it to set. (4) Colors, such as 
carmine (acid-free red water color in tubes), may be incorporated in the vul- 
ecanized latex to give it a flesh tone before it is poured. There is enough yellow 
in the set Vultex to give it a fleshlike tone when the carmine is added. Zine 
added to the liquid vulcanized latex to prevent the resulting 


oxide may be 
(5) Shrinkage does not occur as 


prosthesis from becoming a too dark yellow. 
much in highly concentrated vuleanized latex mixtures as in thin mixtures. 
Unless the mold is tamped or jarred during the pouring, the resulting prosthesis 
may be partially hollow. Fillers can be added to make the mixture thicker. 
These inerease the tendency toward a hollow casting. Of course, large pros- 
theses. such as hands, should be hollow. 


Should light metals, such as aluminum and silver or their alloys, be chosen 


for the prosthesis, the metal may be shaped to the correct form in a swedge mold 
or die and counter die. These may be of plaster. The formation of the metal 


must be taken in easy stages, with numerous counterdies of different levels to 


prevent tearing of the metal. The metal is then annealed between each stage. 


Metal prosthesis is considered inferior to other substances for attachment 
to the human body. However, should the worker care to pursue this subject he 
may find valuable information in the dental literature. 

I have discussed moulage prosthesis more fully in the book, Molding and 
Casting. However, since the publication of this book the Mayo Clinie has 
published two articles on the subject,” * which give specific formulas for com- 
pounding rubber prostheses from vuleanized latex. I find that a single formula 


does not fit every case. If the worker understands his materials, he is likely to 


vary them to fit individual cases. 
*This material may be obtained from R. W. Edmonds, Manufacturers’ Agent, 5118 Wake- 
field St., Philadelphia, Pa. 
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Fig. 3.—A. Front view of a patient showing the healed lesion of a carcinoma. An arti- 
ficial hard palate has been made and put in place. 

B. Side view of the same patient. 

C. Rubber tubes are inserted into the opening to facilitate breathing. Sterile gauze is 
packed around these tubes. Agar is used to make the mold. Some of this material was used in 
the illustration to cover the gauze. 

D. The agar mold near completion. 

E. The agar mold is reinforced with plaster. 

F.. The removal of the two molds by gravity. The gauze that was used to fill the cavity in 
the face can be seen. 
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EB. 


Fig. 4.—A. The plaster impression of the face from the agar mold. 
B. A nose is modeled in plasteline on the plaster cast. A plaster impression is made of the 
plasteline model, from which a red wax nose is cast. 


C. While the red 
squeeze piece mold. 

D. The underside of the red wax nose. 

E. The wax nose is tested with the glasses on the plaster cast. 
F’. It is then fitted to the patient. 


G. Front view of the patient with the red wax nose in place. 


wax is still in place the back of the red wax is molded to form a 
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Carl Dame Clarke 


The final prosthesis is fixed to the patient with the gum mastic solution 


previously mentioned or with some mechanical device as eyeglasses or eyeglass 


frames. The prosthesis in Fig. 5 was riveted to the nosepiece of the eyeglass 
frame. 

Sometimes it is desirable to touch up a prosthetic appliance with additional 
color because its monochrome effect may not be entirely realistic. If the original 
is in celluloid, a small amount of transparent oil color (phototinting color) may 
be mixed with acetone to be used in the coloring. This acetone softens the cellu- 
loid sufficiently to allow some of the dye to penetrate the surface without de- 
stroying the skin effect. If a synthetic plastic is used, its solvent can be incor- 
porated with a transparent oil color in the same manner to give additional tints. 
If the prosthesis is in rubber, benzene or carbon tetrachloride may be ineor- 
porated with the transparent oil color. These solvents cause the prosthesis to be 
slightly sticky immediately after they are used, but they dry in a short while. 
The worker should realize that to do this work successfully a certain amount 
of practice and skill is necessary. He should test his tinting ability on objects 
that have no value. It is possible that his first attempts at prosthetic work will 
be failures. The objects should be saved to be used in testing other processes 


in the work, such as tinting. 


A. 


Fig. 5.—A. If the red wax nose fits perfectly the same mold used for casting the red wax 
may be used for casting the final positive material. In this illustration the final cast has been 
attached to the spectacles. An artificial mustache has been attached to the final cast. 

B. A front view of the same patient. 


After the prosthesis is put in place on the patient, cosmetics can be used 


successfully in making the prosthesis blend with the surrounding tissue. The 
preparation called ‘‘Covermark’’* is excellent for this purpose. Any small 


*Lydia O'Leary, 551 Fifth Avenue, New York City. 
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eracks between the prosthesis and the surrounding tissue may be filled with a 
However, if such 


putty made by mixing vanishing cream and taleum powder. 
eracks are quite obvious it is logical that the prosthesis should be made over. 
A well-made prosthesis should not be detected at a distance of three feet under 
ordinary lighting conditions, such as daylight in the average room or artificial 


light at night. 
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CASE NO. 48 


INCISIVE CANAL CYST 


Kurt H. THoma, D.M.D., Boston, Mass. 


prackly canal cysts are rare and only a few have been examined in situ, i 
showing their position and relation to neighboring structures. Kronfeld 
(1928 and 1933) first described an incisive canal cyst under the name median 
anterior maxillary cyst. Median maxillary cyst, however, is a term that should 
be reserved for cysts forming in the median maxillary suture. It may be sub- 
divided into anterior, when occurring in the alveolar process between the roots 
of the first incisor teeth, and posterior, when occurring in the suture of the 
palatal process posterior to the incisive canal. 

The specimen to be described was discovered in the autopsy material col- 
lected in the Department of Oral Pathology of the Harvard Dental School. 
The roentgen film of the excised anterior part of the maxilla of this patient, 
who was 47 years old and died of bronchial pneumonia, showed, besides two 


infected deeayed roots, a cystic area located in the median line. Adjacent to it 
could be seen an osteolytic area apparently due to infection associated with the 
central incisor root (Fig. 1). 


Fig. 1. 


Microscopic Examination.—Kronfeld’s illustration of an incisive canal 
eyst, which also was found in autopsy material, was cut in sagittal section. 
The specimen to be described was cut in oblique frontal section. A low-power 
photomicrograph of one of these sections is shown in Fig. 2. It shows two 


remnants of tooth roots attacked by earies and reinforced by hypercementosis 
to prevent their exfoliation. The upper margin of the section is made up of 
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the two nasal fossae, separated by the crest to which was attached the nasal 


septum. Just below this we see an oblique section through the incisive canal 
in which there is an oval space and its slightly shrunken contents. Adjoining 
this the bone has been replaced by fibrous connective tissue that seems to extend 
from the tooth root into the spongiosa. This appears to be a dental granuloma 
and contains an abscess cavity in its center. 

The higher magnification (Fig. 3) shows the detail of the incisive canal. 
The cyst consists of an epithelium-lined connective tissue sac showing mild 
round-cell infiltration in the connective tissue. Its contents appear to be made 
up mostly of mucus, cellular debris, and leucocytes. Long clefts are sven 
which represent spaces that contained cholesterin crystals that have dissolved 
during the process of preparation of the specimen. On one side of the incisive 
canal we see the normal architecture of the spongiosa of the upper jaw; on the 
other we see the destruction of the bone by chronic infection derived from the 
tooth root, the apex of which is visible in the lower part of the illustration. 
The bone is replaced by fibrous connective tissue extending into the surround- 
ing marrow spaces. In the center of this large area of bone destruction is an 
abscess cavity surrounded by a dense infiltrate of inflammatory cells. At the 
peripheral part there is an opening in the bony wall encircling this abscess 
eavity which communicates with a second and third area each containing in- 
flammatory granulation tissue but the tissue is more fibrous in nature. 


The pathogenesis of incisive canal cysts varies. They may be caused by 
occlusion of the duct of a mucous gland situated in the soft tissue contained 
in the canal, or by inflammation of one of the nasopalatine ducts. In other 
instances it may be due to irritation of the papilla palatina. In this case the 
inflammatory process adjacent to the canal may have been a factor, as it is 
sometimes in the formation of some of the odontogenic cysts. The fluid which 
accumulates and causes the expansion is generally yellowish and viscid, but may 
contain cellular debris and deposits of cholesterin. Sometimes incisive canal 
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cysts form in the incisive foramen and cause a bulging and swelling of the 


papilla palatina. Two such cases have been reported by me (Thoma, 1936). 


The cyst here described apparently developed inside the canal from the 


palatine duct. It is lined by several layers of stratified squamous epithelium, 


and there is no participation of mucous glands in producing accumulation of 


the material contained in it, as was demonstrated by Schroff (1930). 


This specimen is of interest because it shows an incisive canal cyst, 
and a large abscess cavity coexisting side by side. It demonstrates clearly 
a problem with which one may be confronted in making a differential diagnosis 
from a roentgen film. 
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Editorial 


Dentistry and Death 


When a book is published with as startling a title as, Death and Dentistry,’ 
the recent sensational monograph of Martin H. Fischer, doctor of medicine, and 
professor of physiology in the University of Cincinnati, it behooves us to stop and 
think, to appraise the statements, the implications, and the facts. When a pro- 
fessor of physiology delivers a broadside attack, we want to know whether that 
attack is a well-considered one, or whether the author has been overwhelmed by 
sensationalism, completely ignoring demor able facts of dental science. On 
the other hand, if the accusation that is uuplied by the title of this book is 
correct and justified, then we must take time out to reflect, lay a new course, and 
ask: Quo vadis? 

We have not forgotten that in 1911 we were aroused from a complacent 
state of mind by Sir William Hunter,? when he made the sweeping statement in 
his address, *‘The Role of Sepsis and Asepsis in Medicine,’’ that ‘‘if oral sepsis 
could be eliminated, all other channels by which sepsis gains entrance into the 
body might almost be ignored.’” The commendable ambition of the dentist in the 
early part of this century, to save the patient’s teeth, had resulted in the practice 
of methods that, since the advent of the roentgen examination, have been recog- 
nized as septic dentistry. Since then, a change has taken place. Many trust- 
worthy clinicians have reported observations which unquestionably prove the re- 
lationship between dental infection and somatie disease. Many careful in- 
vestigators have reported the result of experiments in support of the theory 
of foeal infection. But what is the death rate of dental disease? 

Death from dental infection in which cause and effect can be clearly traced 
has been reported occasionally. In these cases, however, the cause of death is 
from fatal comr eations, such as abscesses and phlegmons forming in the 
adjacent inter’ . ilar spaces, or Ludwig’s angina, associated with septicemia, 
meningitis, throm. osis of the cavernous sinuses, or bronchopneumonia. Further- 
more, we may admit that these terminations of dental disease may even be more 
common than one would be led to believe from studying the literature, and that, 
in many eases, they are, as Blumer pointed out, more apt to occur after incorrect 
operative interference than as a spontaneous sequence to the disease. 

Fischer, in his monograph, however, does not concern himself as much with 
acute or suppurative infections, which as he states, ‘‘arrive swiftly and so pass 
either through ‘cure’ or death,’’ as with chronie focal infection, which ‘‘crawls 
upon the matured to harass him for months, for years, for his life span, per- 
haps.’’ We are entirely in accord with the concept that mouth infections are a 
menace to general health. His views on this topic do not however differ greatly 


'1Fischer, Martin H.: Death and Dentistry, Charles C. Thomas, Springfield, Ill, 1940. 
*Hunter, Sir William: The Role of Sepsis and Asepsis, The Med. Lancet 1: 79, 1911. 
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from those put forth by Billings, Rosenov, Haden, Price, Osborne, and many 
other medical and dental investigators. With them he agrees to a long list of 
diseases in which focal infection plays an important role, and that, in many in- 
stances, the patient is counted merely ‘‘sick,’’ or says that he is ‘‘weak,’’ has 
aches and pains, is pale and ‘‘run down,’’ and becomes part of that eternally 
foggy picture termed ‘‘general ill health’’ or malaise. 

While we fully support the opinion that all dental infection should be 
eradicated whether the patient is ill or well, and while we feel that there is no 
justification for tolerating it longer than is absolutely necessary, we cannot, how- 
ever, concur with certain aspects of the proposed ‘‘drastie revision of all dental 
procedures,’’ nor can we accept the pathologie interpretation upon which they 
are based. Fischer condemns the practice of filling teeth. This is a blow mid- 
ship, a blow to the solar plexus of the profession. Fischer writes, on pages 90 and 
92, ‘‘In our opinion, nearly everything he (the dentist) has been doing is 
wrong.’’ The following tooth-saving devices must be given up: ‘‘all dental 
devitalizations, root canal fillings, pivot teeth, root amputations, fixed bridges, 
crowns, larger inlays, undercut fillings, other kinds of large fillings, and finally 
it must be said softly—all fillings.’’ ‘‘Danger begins when an excavated area 
is sealed over from the outside either by dressing or filling. We never place 
fillings until, in the weeks following an excavation, all pain in the area has dis- 
appeared, and then it is done only because a school board compels, a dental 
association demands, or the patient, because young and mistaught, insists.’’ For 
treatment of caries, Fischer recommends (on page 223) ‘‘a burring off of 
obviously infected necrotic teeth. When the entrance is narrow to an area that 
fans out underneath, it should be widened,’’ but ‘‘the ground out tooth area 
should never be ‘sealed off,’ filled, or have any kind of reconstructional covering 
put over it.’’ 

We cannot agree that the proper preparation and treatment of a tooth with 
a pulp which has not yet become infected are a menace to the patient. Steriliza- 
tion, and exclusion of nutrient media from retained food, and cutting off of 
oxygen are important factors which inhibit the activity of so-called pioneer 
bacteria that may be retained in what is believed, by the clinician, to be sound 
dentine. Secondly, the well-known protective mechanism of the tooth, by means 
of occlusion of the dentinal canals and the deposit of secondary dentine by the 
odontoblasts, causes a barrier of highly calcified tissue laid down on the pulpal 
side of the dentine. This barrier is more efficient than the pyogenic membrane 
that forms around an abscess in the soft tissue of the body. The walling-off 
process tends to prevent resorption of bacteria and their toxic products. This 
cannot be said of the pyogenic membrane, which may protect the surrounding 
tissue, but, being traversed by blood vessels, does not prevent absorption 
and hematogenous distribution of bacteria from the necrotic center. Here is a 
field for the experimental therapeutist to find means to increase the efficiency of 
this device of Nature to keep intact the protective surfaces of the body. 

Inconsistent with this general doctrine of dental nihilism is a statement on 
page 224. We read with astonishment the following: ‘‘A decaying tooth, left 
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alone, may gradually ‘rot away’ without ever giving rise to constitutional disease. 
It is dentistry and the attempts to ‘save’ these teeth that kill the patient, for 
undisturbed the teeth tend to ‘drain.’ ’’ It is hard to see, in the face of such a 
radical attitude as is expressed in this book, why the writer thinks that decaying 
teeth, left undisturbed, may not give rise to constitutional disease. An illustra- 
tion is added to this editorial in order to illuminate this point. A root is shown 


in situ, almost ‘‘rotted away,’’ with the chronic infection extending deep into 
the spongiosa, and with an abscess which certainly is not apt to drain anywhere 
but into the body. There are few of us who would let such a tooth gradually 


‘‘rot away.’’ 


Fig. 1. 


There are few dental or oral surgeons who would not condemn an infected 
tooth, but we are not willing to let go unchallenged some of the views of the 
author of Death and Dentistry. We admit that the dentist has had in the past 
little training in diagnosing and investigating somatic disease, and that he may, 
even today, underestimate the danger of dental infection ; but, on the other hand, 
our medical confreres have had little training in dental and oral pathology, and, 
therefore, do not always arrive at conclusions which are scientifically correct. 
This is unfortunate for the patient, and calls for a much closer cooperation of 
medical and dental schools in the training of their respective students. 


\i 4 
| 
a 
| 
. 


Abstracts and Reviews 


Atypical Cystic Ameloblastoma: By William Bauer, M.D., St. Louis, Mo., 
J. A. D. A. 26, 1505, September, 1939. 


It is desirable to distinguish two types of cystic growths in the jaw: 

1. Cavities lined by an epithelial layer as found in radicular, dentigerous 
and nasopalatine cysts, and cystic ameloblastomas, paradental cysts. 

2. Cavities not exhibiting a primary epithelial laver, as found in hemor- 
rhagic cysts, and cysts developed from solid malignant growths by central 
degeneration. 

Histologic proof of specialized adult cylindrical cells of the ameloblastic 
type is not absolutely necessary for establishing a histologic diagnosis of amelo- 
blastoma. Cylindrical cells are not absolutely characteristic of an ameloblastoma 
with an excess of tooth germs as well as epithelial debris (Malassez) in the perio- 
dontal membrane and the sheath of Hertwig. Cysts can develop by overgrowth 
of epithelial columns through degenerative processes within the epithelial 
strands. The uppermost epithelial debris (Malassez) is often connected with 
oral epithelium and the cells of the oral epithelium keep the potential capacity 
to differentiate into cylindrical cells. 

Besides the question about the origin of the epithelial cells in the amelo- 
blastoma, two further questions claim our attention: 

1. What connection in development is there between the solid and the eystie 
ameloblastoma ? 

2. Does the ameloblastoma form hard dental tissues? 

There is no doubt that degenerative processes inside epithelial strands of 
the solid ameloblastoma, or infrequently in the connective tissue stroma, sur- 
rounding the epithelial projections, can cause liquefaction. Simultaneously 
Bauer feels he could prove the secretion of the cylindrical cells into the inner 
“avity. These two processes cause the development of cysts in the ameloblastoma 
and at the same time stimulate the cysts to growth. 

There are solid and cystic ameloblastomas which keep their solid or eystie 
form from the beginning and do not change. The cause of these different 
growths of the epithelium in the jaws is not known. 

There are aegenerative changes inside and outside the proliferating epi- 
thelium. In some cases, particularly in the solid ameloblastoma, products can be 
observed which are believed by some to be brought about by the presence of 
highly specialized epithelium. There are more or less wide and extensive zones 
of a homogeneous enamel-like substance on the epithelial cells in the solid or 
cystic ameloblastoma. These strips were thought by some authors to be enamel, 
although evidence was not provided. The possibility of the deposition of enamel 
by the epithelium cannot be denied provided dentine was deposited before by the 
cells of the stroma according to the correlation between the development of 
enamel and that of dentine. But all these cases of ameloblastoma showing 
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development of real enamel and real dentine must be considered as belonging to 
the group of the odontoma. Rudolf Kronfeld and Hamilton B. 8. Robinson do 
not believe that enamel or dentine is ever formed in the ameloblastoma. 

The elinical history of the ameloblastoma described showed a very slowly 
swelling growth of the mandible in a young man for several years and the 
roentgenographic examination showed a well-defined large cavity in the bone 
divided by many bone walls. But the definite diagnosis was made upon the 
biopsy results. However, the cells of the growth were very different from the 
cells usually found in ameloblastoma. 

In the diagnosis, differentiation had to be made from basal-cell epitheli- 
oma. But thorough microscopic investigation of growth tissue and lymph nodes, 
removed later from the submandibular region, and the above-mentioned clinical 
history, did not reveal any signs of present malignancy. Therefore, they re- 
moved the top wall of this atypical eystic ameloblastoma by careful curettement 
of the contents, being careful not to damage the cavity walls. Removal of the 
involved jaw would be a mutilating operation even if the continuity of the man- 
dible could be restored by a bone graft. 

Although the microscopic findings of the ameloblastoma demonstrate that 
these growths are benign tumors, some authors favor primary complete resec- 
tion of the involved part of the jaw. This consideration is based on the fact 
that recurrence was observed following conservative treatment (enucleation 
or curettement). Healing can be effected by complete resection of the cystic 
ameloblastoma, the only type with which this paper deals. As regards this 
mutilating operation and the fact that the cystic ameloblastoma is a benign 
growth, as is microscopically proved, the author used to follow Pichler’s sur- 
gical treatment of cystic ameloblastoma by removal of the top of the eyst wall 
according to the simple method of Partsch, as in the treatment of the common 
dental cysts, followed by the pack. Pichler recommends application of radium 
after the removal of the roof of the cyst and reports remarkable cures from 
its use. Using this method with the exception of the radium, Bauer succeeded 
in this treatment, not only in typical cystic ameloblastoma, but also in the case 
of an atypical ameloblastoma. The most important precaution during this 
simple operation is not to curette and not to injure the epithelial wall, and to 
form a very wide opening into the cystic growth. Because of the wide com- 
munication which must be kept open longer by packs between the mouth and 
the cyst, pressure within the cystic ameloblastoma ceases and thereby the bone 
deposition in the surrounding bony walls is stimulated. It is believed that, 
simultaneously perhaps, one of the factors in the invading tendency of the 
epithelial layer in the wall is eliminated. 
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Postgraduate Courses at the University of Pennsylvania 


The School of Dentistry of the University of Pennsylvania offers the following post- 
graduate courses: 

1. Ten-day course in Marillo-Facial Surgery, including exodontia and anesthesia, with 
special emphasis on care of war injuries of the face and jaws. Lectures and clinics on wounds, 
fractures of the jaws, complications such as osteomyelitis, shock, hemorrhage, wound infections. 
Demonstrations in anatomy, roentgenologic technique and interpretation, fixation of fractures 
of the jaws by wiring, use of acrylic materials for splints and prostheses. In addition, tech- 
nique of local and general anesthesia, with surgical demonstrations at the oral surgery and 
exodontia clinics in the Evans Institute and Hospitals, conducted by the staffs of the Dental 
School and of affiliated hospitals. 

Time: Monday, May 5, to Thursday, May 15, 1941, inclusive. 

Fee: $100.00, $25.00 to be sent with the application, and the balance payable at the time 
of registration at the school. 

2. Three short courses, occupying four days, Monday, May 19, to Thursday, May 22, 
1941, inclusive, as follows: 

A. Periodontia—Dr. J. Richard Walsh, East Orange, N. J. All day Monday, May 19, 
and the morning of Tuesday, May 20, 1941. 

The course will consist first of illustrated lectures on the etiology, histology and pathology 
of periodontal disease, followed by clinical and x-ray diagnosis and treatment planning. The 
remainder of the time will be taken up by demonstration of case management. 

B. Porcelain Jacket Crown—Dr. Carlisle C. Bastian, New York. Tuesday afternoon, 
May 20, and all day Wednesday, May 21, 1941. 

Dr. Bastian will show the preparation and insertion of a porcelain jacket crown made of 
the new transparent enamel on a typical case in the upper central incisor of a young person. 
The whole procedure will be demonstrated from the initial preparation of the tooth in the 
mouth to final cementation of the jacket. 

Tuesday afternoon will be taken up with the preparation of the tooth in the mouth. 
On Wednesday morning, the jacket will be made in the laboratory, and Wednesday afternoon 
will be devoted to trying the tooth in the mouth, doing necessary staining and glazing, and 
final cementation in the mouth. 

C. Medicine as Related to Dentistry—Dr. Bernard I. Comroe and Dr. Lester W. Burket, 
University of Pennsylvania. 

One day, Thursday, May 22, 1941. 

This course will consist of illustrated lectures and demonstrations in the Dental School 
and the University Hospital, emphasizing many important medico-dental relationships. 

Fee: For courses A and B, taken separately $50.00 each; and for Course C, $25.00. 
Fee to include all three courses, $100.00. Each course limited to fifteen members. 

Applicants for any of these courses should state their school and class, and Dental 
Society affiliations. Application should be made to the Dean, School of Dentistry, University 
of Pennsylvania, Evans Institute, 40th and Spruce Streets, Philadelphia, Pa. 
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Original Articles 


RHABDOMYOMA OF THE TONGUE 


Kurt H. THoma, D.M.D., Boston, Mass. 


Rhabdomyomas occur in the oral cavity, and like leiomyomas are rare. 
Before 1925 few had been reported. Of these one was described by Weber 
(1854) in which the tongue of a patient 21 years old measured 5 by 21% inches. 
It was thought to be a ‘‘hypertrophie tongue,’’ and characteristic features of 
tumor were only observed when it recurred after excision. Another case, also 
of the tongue, was published by Pendl (1897) and occurred in an 8-week-old 
boy. This tumor was the size of a pigeon’s egg. 

In the last two decades, a number of rhabdomyomas have been reported, 
most of which occurred in the tongue. Parreira and Nunes de Almeida (1936) 
reported two cases in which there were frequent hemorrhages which could have 
easily led to the diagnosis of hemangioma. Occasionally rhabdomyomas occur 
in the lip, uvula, soft palate, jaws, and parotid gland, and in the submaxillary 
and sublingual regions, the paranasal sinuses, and the retropharyngeal region. 


PATHOGENESIS 


Rhabdomyomas occur at any age. They may be congenital, as that of 
Pend! (1897) and that of Riitz (1926), and one of the three described by 
Leroux and Delarue (1939) which occurred in the gingiva of the maxilla of a 
newborn child. Mann and Ash (1940) describe a tumor found on the gingiva 
of both the maxilla and mandible of a 2-week-old infant. In acquired tumors, 
there is generally the incidence of trauma to be considered; patients remember 
having bitten the tongue and connect the injury with the onset of the tumor. 
Such information of course is not always very reliable. In almost any tumor 
there is a history of trauma, but generally this trauma is caused by functional 
difficulties. These are due to the changes produced in the organ which have 
not been noticed because they occur at a place not easily viewed by the patient 
or exposed to critical comment by friends and relatives. The fact that many 
patients have a torus palatinus which may fill the entire vault of the palate, 
and are not aware of it, is a good illustration of this point. Such swellings, 
however, develop over a long period of time, and, when accidentally hurt, are 
suddenly discovered. The tongue, because it is located between the ‘‘upper 
and nether stones’’ of the masticatory apparatus is frequently nipped by the 
teeth, and many patients also bite their cheeks or lips occasionally. 

It has been shown by several of the older investigators, such as Weber 
(1867), Kraske (1878), and Galleotti and Levy (1893), that regeneration of 
striped muscle may oceur from sareoblasts which form from the nuclei of old 
muscle fibers that may have been partly destroyed or injured by inflammation. 


Professor of Oral Surgery and Charles A. Brackett Professor of Oral Pathology, Harvard 
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This regeneration may assume tumor formation. On the other hand, the con- 
genital rhabdomyomas must develop from embryonic muscle tissue; and it is 
probable that in the adult, misplaced embryonie tissue or retained myoblasts, 
which failed to differentiate into the mature tissue, may give rise to the neoplasm. 


Enelaved embryonic cells may remain dormant until they become stimulated 


by an injury and proliferate into a tumor. This would explain the frequent 
association of injury as the exciting factor in such neoplasms. 

In some instances, rhabdomyoma has been associated with syphilis; 
such as the two cases reported by Diss (1930) and that of Jaulin and Grand- 
claude (1929). Schirmer (1933) reported a myoblastoma of the tongue co- 
existing with chanecroid, and, in other instances, it occurred in tongues affected 
by leucoplakia. 

CLINICAL FEATURES 


The tumors generally form a hard, cireumscribed, slightly elevated nodule 
somewhat lighter in color than the surrounding mucosa. In rare instances 
they extend from the surface and are pedunculated; an example is a rhabdo- 
myosarecoma of the soft palate described by Grossman (1932). Their size 
varies between that of a pea and a pigeon’s egg. They grow very slowly and 
are generally benign in character, although several reports state that they re- 
curred after excision. This is not surprising when one considers, as will be 
shown later, that they are not encapsulated. Weber’s case, as already stated, 
was recognized as a rhabdomyoma only when it recurred, and Diss (1930) re- 
ported a case in which there was a reeurrence after incomplete excision. 

In isolated cases the tumor formed metastases. Ritter (1918) deseribed 
a rhabdomyoma sarecomatodes in whieh cells with longitudinal and cross stria- 
tions could be demonstrated in the metastatic new formations. Grossman (1932) 
described a rhabdomyosarcoma of the soft palate made up of spindle cells and 
muscle fibers with cross striation, which after excision was found to cause 
metastases to the cervical lymph glands which became enormously enlarged, 
and, on biopsy examination, showed typical ‘‘spindle-cell sareoma.’’ The 
formation of an epithelioma in the overlying epithelial lining has been reported. 
Dueuing, Ducuing, and Bassal (1938) described two cases occurring in a pa- 
tient 34 years old. In one, a small lesion the size of a pea was found on the 
right border of the anterior third of the tongue covered by a pale mucosa. It 
was of eighteen to twenty months’ duration and was diagnosed as spinous-cell 
epithelioma growing in a stroma, consisting of a granular cell rhabdomyoma. 
The other tumor was of half pea size and occurred in a man 22 years of age, 
slightly to the side of the median raphe and 1 em. anterior to the foramen 
eaecum. The diagnosis was a granular cell rhabdomyoma with epithelioma of the 
Malpighian layer. Leroux and Delarue (1939) also reported two such cases. 
The first was similar to the last one described, occurring in a man aged 37, in 
which the granular cells of the rhabdomyoma were surrounding a spinous-cell 
epithelioma. The second case was like the first, and in both, epithelial elements 
were in intimate contact with the myoblasts. Some of these cases recurred 


after excision, and the authors feel that, in spite of the alarming microscopic 
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revelations of such a rhabdomyocarecinoma, the epithelioma is generally not 
very infiltrative and the prognosis is quite favorable, but of course, the patient 
should be kept under observation for several years. A rhabdomyosarcoma was 
reported by Mann and Ash (1940) in a 1-year-old white male born with a 
tumor in the submental region. At operation it was found to consist of a well- 
encapsulated tumor, which reeurred after irradiation (900 r. on each side of the 
neck). 


REPORT OF A GRANULAR CELL RHABDOMYOMA 


The patient, a woman 30 years old, was first seen about a vear ago because 
of a hard swelling in the anterior part of the tongue. The patient stated that 
she first noticed it one and a half years ago because she bit it and it bled quite 
badly. From that time on she had had a hard swelling which had increased in 
size until it was about 15 mm. in diameter. 

Examination showed a tongue normal in size. The surface was covered 
with normal well-developed papillae, but on the right of the median line in the 
anterior third, there was a slightly elevated tumor which had a somewhat 
lighter tinge. The tumor is shown in Fig. 1. Palpation showed that it was deep- 
seated and hard, circumscribed, but not movable under the mucosa, which was 
not ulcerated or changed over the swelling. There was no adenopathy. It was 
decided to keep it under observation, the patient to be examined every month 
or two. It did not grow during a five-month period of observation, but J 
thought that it had become harder, and advised excision. The patient, how- 
ever, put off the operation for another five months, when she complained of 
difficulty in eating and speaking, though no great increase in size had occurred. 

Operation—Under avertin and ether anesthesia, the tongue was pulled 
forward with tongue forceps attached to the tip. A pair of angulated forceps was 
passed one prong over, the other under, the posterior part and held togetlier at 
the open end, to exert pressure and stop bleeding. An elliptical incision was 
then made with the long axis in anteroposterior direction, so as to be able to 
bring the edges together without any lumps (Fig. 4). The tumor was then 
dissected out along with some of the underlying muscle tissue; four bleeding 
vessels were clamped (Fig. 5). After ligating these vessels the forceps, acting 
as tourniquet, was removed to see whether there was any bleeding, and as there 
was none, muscular catgut sutures were placed to pull the wound together 
(Fig. 6). The incision was closed with silk (Fig. 7). 

Subsequent Treatment.—There was considerable postoperative edema with- 
out fever, but small pieces of ice dissolved in the mouth helped to bring the 
swelling down. Later, there occurred in one of the suture holes a slight infee- 
tion which yielded promptly to irrigation. The silk sutures were removed on 
the seventh day, and the swelling had subsided completely on the fourteenth 
postoperative day. 

Pathologic Findings.—The specimen, examined at the laboratory of the 
Department of Oral Pathology, Harvard Dental School, measured 1.4 by 2.3 by 
1 em. A section stained with hematoxylin and eosin was examined micro- 
scopically. Low magnification showed numerous light, granular cells of irregu- 
lar outline closely packed between the surface epithelium and the museular 
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layer. Striated muscle fibers seemed to extend into the cellular area, which 
appeared to be made of foam cells—fat-containing endothelial leucocytes. These 
are shown in Fig. 8. Diagnosis of xanthoma was therefore considered, but high 
magnification showed the cytoplasm of these cells to be granular rather than 
vacuolated, and a frozen section, which was stained with sudan III, demonstrated 
that the cells were not fat storage cells. Because of the close association of the 
granular cells with striated muscle cells, rhabdomyoma was the next choice in 
diagnosis. It resembled very much a tumor described by Diss (1927) which he 
named ‘‘rhabdomyome granulo-cellulaire.’’ 

The cells which compose the main part of the tumor are light and granu- 
lar, irregular in outline, but of more or less oval or drawn-out cylindrical shape 
and about 12 to 20 » in size (Fig. 9). They are separated by a very thin layer 
of connective tissue. In many instances, however, they appear in close contact 
forming a syneytium, a mass of protoplasm containing numerous nuclei. The 
nuclei contain nucleoli, and are often placed at the periphery. Occasionally, 
a fine cell membrane can be seen forming a subdivision. These cells were 
identified as myoblasts by Diss, and some investigators (Mann and Ash, 1940), 
therefore, name the tumor myoblastoma. These cells, however, are atypical and 
hypertrophied, and whether they are true tumor cells of embryonic type, or 
whether they present a degeneration of pre-existing striated muscle, cannot be 
decided by their appearance in my specimen. Sections were stained with 
phosphotungstie acid, and Mallory’s connective tissue stain. There seems to 
be found some evidence of a transition from granular into striated eytoplasm. 
This evidence was shown in the drawings accompanying Diss’s article, and is 
also shown in Fig. 10, taken from my specimen. There was, however, nowhere 
in this specimen any evidence of a tendency of the granules to form myo- 
fibrils, such as could be demonstrated by Wolbach (1907) in a rhabdomyoma 
of the heart. In sections which he stained with phosphotungstic acid hematoxy- 
lin, and aniline blue stains, he was able to show, in the more differentiated por- 
tions, alternating thick and delicate striations, the sarecous elements, and the 
membrane of Krause. In normal muscle, the former stains red with the con- 
nective tissue stain, and the latter blue. Wolbach also states in the same paper 
that the deeply staining granules in the cells form clusters without any definite 
arrangement or connection with one another. These granules are sometimes in 
pairs, biscuit-shaped, with the flat sides apposed, giving an appearance strongly 
suggestive of centrosomes. The granules, when stained with the aniline blue 
stain, are colored a brilliant red with the acid fuchsin. Occasional granules 
in groups of two to many are connected by delicate fibrils in a more or less 
orderly fashion. Wolbach concludes that ‘‘this is evidently the beginning of 
muscle fibril formation.’’ This was the first observation of this kind, and 
many years later, on the basis of further study of this tumor, and a malignant 
rhabdomyoma of skeletal muscle, Wolbach (1928) was able, by reconstructing 
certain sequences, to show the role of the centrosome in myofibril formation. 
He describes them as follows: ‘‘Multiplication of centrioles and centriole 
clusters; dispersion of centriole clusters, dispersion of centrioles, probably con- 
tinued division of centrioles and fibrils,’’ The granules of these cells were found 
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Fig. 6. 


Figs. 4, 5, 6, and 7.—The technique of excision of a rhabdomyoma of the tongue, 
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in my specimen to be evenly distributed and of purplish-pink color when stained 
with hematoxylin and eosin; with Mallory’s connective tissue stain, they are 
reddish brown, and the connective tissue surrounding them is stained deep 
blue. 

The glycogen test which Farber (1931) attempted in a rhabdomyoma of the 
heart showed that large amounts of glycogen in the form of fine droplets oceur 
in the large tumor cells and along the cell processes. I also stained a celloiden 
section with Best’s Carmine stain. While red droplets of glycogen were found 


Fig. 8.—Photomicrograph of a granular celled rhabdomyoma occupying the space between the 
muscle layer and the epithelium. 
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Fig. 9.—Photomicrograph of granular cells at a higher magnification showing striated muscle 
fiber extending in between the granular cells. 
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in the epithelium, there were none in the granular cells. This information, 
however, is inconclusive because the tissue was incorrectly fixed for this method ; 
namely, in formalin instead of absolute alcohol. On the other hand, Van Gie- 
son’s stain, which stains collagen red and striated muscle yellow, produced a 
yellowish color in these granular cells. Dr. J. L. Bremer (1936), when seeing 
a section of this tumor, noticed at once the resemblance of the granular cells to 
Purkinje’s fibers, *‘a muscle synetium, being somewhat less differentiated for 
contraction than the ordinary cardiac fibers.’’ While some embryologists be- 
lieve the Purkinje’s fibers to be cells that have remained in an embryonie stage 
of development, others feel that they represent specialized parts of the cardiac 
muscular framework. They are described as having conspicuous sarcoplasm, ap- 
pearing swollen and arranged in globular fashion around the nuclei. Often a 
gradual passage of these fibers into ordinary cardiac fibers, the diameter of 


which is smaller as pointed out by Maximo (1931), can be observed. 


Fig. 10.—Section stained with phosphotungstic acid hematoxylin showing the transition from, 
granular (G) cell to striated muscle fiber. (S.M.) 

At the base of the tumor the granular cells are in close contact with the 
surface laver of the striated musele of the tongue. Although there is a definite 
demarcation of the tumor cells, there is no evidence of encapsulation. Striated 
muscle fibers extend into the area occupied by the tumor cells, and may appear 
in longitudinal seetions alternating with rows of granular cells, as shown in 


‘ig. 2, or in cross section, in group arrangement with granular cells (Fig. 3). 


DISCUSSION 


The histologic make-up of this tumor, as already stated, does not vary 
much from that deseribed by Diss (1927). Diss also first thought the tumor was 
an xanthoma, which it resembles except for the fact that the myoblasts in frozen 
sections do not take the fat stains, such as sudan III or Scharlach R. Similar 
tumors have been described by Keynes (1926), Dewey (1927), Kraneis (1928), 
Lino (1928), Jaulin and Grandelaude (1929), Bolanos (1931), Derman (1931), 
Abrikossoff (1931), Parreira (1934), Giardino (1934), Bailey (1934), Seiffert 
(1935). Gander (1935), Martinez (1935), Bang (1937), Cappell and Mont- 
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gomery (1937), Ducuing, Ducuing, and Bassal (1938), Leroux and Delarue 
(1939), Parreira and Nunes de Almeida (1939), Civatte and Ducourtiouse 
(1939), and Mann and Ash (1940). 

The main discussion of these tumors concerns the histologic interpretation 
of the granular cells. Some believe with Abrikossoff (1926) that the cells found 
in the tumor are striated muscle fibers which have lost their transverse and 
longitudinal striations and then became transformed into granular bands, 
finally breaking up into cells with granular cytoplasm. Such a retrograde 
change could be observed by Dewey (1927) in a tongue involved in marked 
granulomatous infiltration which caused extensive destruction of muscle fibers. 
However, there is no evidence of an inflammatory reaction in most of these 
tumors and no other evidence of retrogressive development. The tumor, there- 
fore, must be explained on a neoplastic basis. The fact that the cells invade 
the connective tissue between the musculature of the tongue and the surface 
epithelium, being in close contact with the latter in the papillary layer, speaks 
for new formation. Degenerated, cells would hardly change their location. 
It is also possible to demonstrate the fact that the granular cells, which resemble 
embryonic myoblasts, attain intermediate stages in which initial gross striations 
may be observed. Diss (1927) illustrated his article with drawings showing the 
transformation of myoblasts into muscle fibers at the periphery of the tumor. 
Others mention grouping and fusion into long fibers, as found in striated muscle, 
as a characteristic transformation. Such fibers which are not yet cross striated, 
they believe, are newly formed and not remnants of pre-existing muscle. An 
astonishing polymorphism is sometimes mentioned, but this may be due to the 
fact that the outline of these myoblasts varies, a different shape being produced 
when cut longitudinally, crosswise, or in oblique direction. The tumor is not 
encapsulated but is bordered at its base by normal adult striated muscle, some 
fibers of which may extend between the granular cells; at the side, it is sur- 
rounded by the connective tissue of the corium. The lack of encapsulation aec- 
counts for the recurrence of some of the tumors when not excised with a margin 
of safety. Ordinarily there are no mitotic figures present; this indicates the 
slow growth of the tumor and denotes its benign character. Mitotie figures, 
especially atypical mitosis, would justify the diagnosis of the malignant form, 
the rhabdomyosarcoma. 

TREATMENT 


Excision is indicated either by means of the scalpel or endothermy knife. 
If the tumor is benign and the excision is complete, there should be no reeur- 
rence. Because of the cases in which there was an epithelioma formed from 
the surface epithelium, it is important to recognize such a condition promptly, 
and either perform a more radical excision or follow up with x-ray irradiation. 


SUMMARY 


A new rhabdomyoma of the tongue has been reported which is made up 
of the granular type of cells which some investigators have believed to be 
degenerated muscle fibers, but which Diss identified as atypical myoblasts. As 
in Diss’s case, the tumor cells have developed in the subepithelial corium 
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whence they extended from the superficial muscle layer of the tongue. The 
presence of these cells in a part not ordinarily containing muscle tissue is against 
the theory of degeneration and in favor of the opinion that they are neoplastic 
formations. When they occur as congenital tumors, they are sometimes looked 
at as tissue malformations, and when they occur in later life, they may perhaps 
be an outgrowth of the process of repair following an injury. The regenerative 
process through elimination of the growth restraint may lose its main object, 
restoring the injured part to its normal state, and produce immature cells 
that are only incompletely transformed into adult striated muscle fibers, such 
as could be shown in this specimen. Otherwise, no further evidence could be 
demonstrated for or against either of the two theories presented by previous 
investigators. 
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LEUCCOPENIA WITH FATAL TERMINATION DUE TO 
AGRANULOCYTIC ANGINA 


CHRONIC 


Case REPORT 
ISRAEL Kopp, M.D., Boston, Mass. 


HE literature now contains many case reports of agranulocytosis since its 

first description by Schultz in 1922.' Various hypotheses as to its etiology 
have been offered, and a number of drugs, nearly all containing the benzene 
ring, have been implicated.?“ 

Agranulocytosis has been defined as a disease in which essentially there is 
a marked diminution or total absence of the granulocytes of the peripheral 
blood, which is followed by a loss of cellular resistance as shown by infectious 
processes of various types.* Various other descriptive terms have been given 
to this syndrome, such as agranulocytie angina, primary granulocytopenia and 
idiopathic or primary or malignant neutropenia. The term-pernicious leuco- 
penia was proposed by Fitz-Hugh? in place of those mentioned above to indicate 
that all the leucocytes were diminished, whereas all Other terms emphasized 
only the most striking feature of the disease, i.e., a marked reduction in the 
granulocytes. 

Cases of recurrent and chronic granulocytopenia or neutropenia have been 
reported by numerous observers.*"'' In the recurrent form the disease is cyclic, 
acute exacerbations occurring at variable intervals with or without relation- 
ship to other factors such as the menstrual flow, drug ingestion, vaccines, ete. 
The white cell count between recurrences is in some cases within normal limits, 
with polymorphonuclear neutrophiles quantitatively and qualitatively normal, 
and in other eases reveals for a prolonged period granulocytopenia. 

In the chronic form of eranuloecytopenia the white cell count remains low 
and ranges from 2,500 to 5,000.'*. The cells are normal in appearance and per- 
centage relationship. In some patients this low white cell count is accompanied 
by good health and a normal response to infection. In others, vague symptoms 
are present and the polymorphonuclear neutrophile response to demands above 
that normally made on the body (such as an infection) is inadequate. 

We wish to report a case of marked leucopenia of at least four and a half 
years’ duration and of unknown etiology, which terminated fatally in agranulo- 
eytic angina. Of considerable interest in this patient is the transition of a 
marked leucopenia with all the white cell elements absolutely, but not rela- 


tively, diminished to one of a typical agranulocytie angina. 
CASE REPORT 
The patient, D. F., aged 49 years, a married male, a building contractor by 
occupation, was seen on Feb. 6, 1934, with dizziness the chief complaint. For 


From the Boston Psychopathic Hospital. 
Reprinted from Annals of Internal Medicine, 18: 2347, June, 1940 
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the past few years he had experienced dizziness, which had been relieved at 
first by the wearing of glasses, but which of late had become worse. He ex- 
perienced occasional generalized headaches which resembled those ‘‘after a 
night’s drinking’’ and were relieved somewhat by squeezing the frontal area. 
He complained also of occasional buzzing and whistling in the ears and in- 
somnia. His memory had become poor. There was some dyspnea on going up 
an ineline, due probably to his obesity. There were shooting rheumatic pains 
in the left lower extremity and occasional pains in the left knee-joint relieved 
by exercising the joint. 

The patient was an Italian by birth and accustomed to taking about one 
quart of wine daily. 

The past history revealed gonorrhea at the age of 25 with adequate treatment. 

Physical examination revealed a tall (71 inches), well nourished, obese 
patient (weight 225 pounds), with a large protuberant abdomen. Other sig- 
nificant findings were as follows: 

The pupils were equal, the right slightly irregular; the reactions to light 
and accommodation were normal. The tonsils were small, adherent and mod- 
erately injected. The heart and lungs were negative. Blood pressure was 145 
mm. of mercury systolic and 95 diastolic. Neurologic examination was negative 


except for equally diminished patellar reflexes. The Wassermann reaction of 
the blood was negative. Urine examination was negative. Lumbar puncture 
was advised but refused. Results of blood examinations done when the patient 
was first seen and on subsequent visits are shown in Table I. 

Since the patient was quite concerned about his insomnia, 3 grains of 
sodium amytal were prescribed. This medication was taken on two occasions 
only. Close questioning revealed that two months before (December, 1933) 
another physician had prescribed a tablet medication of which he took three 
a day for two weeks. Occasionally the patient had taken potassium iodide, 40 
drops daily, as a medication for rheumatism. 

From Feb. 6, 1934, to May 12, 1934, the blood was examined on six ocea- 
sions and on each revealed a marked leucopenia, the various white cell elements 
being absolutely but not relatively diminished (Table 1). The patient’s chief 
complaints during this period were dizziness and insomnia. He was not seen 
again until January, 1938. He had enjoyed very good health in the interim 
and had gained weight. His chief complaint at this time was abdominal dis- 
comfort especially after meals. The hearing of the right ear was impaired and 
insomnia was still present. He had continued to take one quart of wine daily. 
The physical examination revealed nothing new. In view of the obesity and 
the difficulty in palpating the abdomen a roentgenograph of the abdomen was 
taken and revealed the following: 

‘*The liver is not well outlined but is probably normal. There is a sugges- 
tion of a large mass in the left side of the abdomen which might well be an 
enlarged spleen and seems definitely too large for kidney.’’ 

A roentgengraph of the chest revealed no pathologic process. Pentnucleo- 
tide therapy was advised but was refused by the patient. 

The patient was again seen on Aug. 3, 1938. There were no complaints 
except for some pain in the left knee-joint. He was in good physical condition 
and had gained 25 pounds in weight. A roentgenograph of both knee-joints re- 
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vealed some arthritic changes. A roentgenograph of the abdomen was inter- 
preted as follows: 

‘“The shadow in the left abdomen thought to be an enlarged spleen is only 
suggested today and seems rather more like kidney than spleen. Not so large 
2S previously.’’ 

A blood examination revealed again a marked leucopenia with 45 per cent 
polymorphonuclear neutrophiles (Table J). 

On Aug. 28, 1938, the patient was admitted to the Beth Israel Hospital in 
a eritical condition.* For the preceding three weeks he had suffered from 
severe headaches and soreness of the mouth. Roentgenographs of the teeth had 
revealed two ‘‘infected teeth’’ which were removed two weeks before entry. 
Since that time he had taken numerous tablets of anacint and lullitt and had 
in one day ingested a total of 35 grains of acetphenetidin. Mouthwashes had 
also been prescribed. The headaches became worse, the mouth more sore. 
About one week before entry ‘‘pus’’ formed about his gums. At this time, be- 
cause of the severe headaches and progressive weakness, the patient went to 
bed. Six days before entry, twitchings of the hands and legs were constantly 
present. Three days before entry he told his family that something ‘‘had 
burst inside of his head,’’ following which the headache disappeared entirely. 

Physical examination revealed a well-developed and obese male, mildly 
confused. Both eardrums were markedly injected. The conjunctivae were 
injected and there was a slight icteric tint to the sclerae. The gums were soft, 
red, and spongy. Pressure at the gum margins caused exudations of pus. The 
tongue was heavily coated. A thick, white, tenacious membrane covered the 
hard palate and portions of the gums. The pharynx was moderately injected. 
There was a mild cervica! adenopathy. The lungs revealed dullness and dim- 
inished breathing, tactile and vocal fremitus at the right base. Over the latter 
area and in both axillae many medium moist rales were heard. The heart was 
negative. The pulse was 120, the temperature 104° F., and the blood pressure 
140 systolic and 78 diastolic. Blood examinations and other laboratory data 
are shown in Table II. On August 29 the patient was quite toxic, and the 
mouth showed many ulcerations and a foul purulent discharge. 

Treatment consisted of adenosine sulphate, 2 grams in 125 c.c. of saline, 
on the night of admission, and on the following day 1.4 grams in 150 e.c. of 
saline, a transfusion of 500 ¢.c. of blood, and an intravenous infusion of 1,000 
c.c. of saline and glucose 21% per cent. 

The dullness at both bases increased with the appearance of moist bubbling 
rales. The patient’s condition became worse; the temperature remained ele- 
vated, ranging from 104 to 105.5° F.; the pulse rate fluctuated from 90 to 125; 
and the respirations rose from 30 to 50. He became incontinent of both urine 
and feces, semicomatose, and died on Aug. 31. Permission for a post-mortem 
examination was not obtained. 

DISCUSSION 


The patient presented a marked leucopenia on each blood examination 
during 1934 and 1938. The various white cell elements were quantitatively 


*We wish to thank Drs. Harry Linenthal and William Dameshek for permission to use 
the clinical and laboratory data, and Dr. Bernard Goldberg for many helpful suggestions and 
criticisms. 
+Both anacin and lullit contain acetphenetidin, acetylsalicylic acid and caffein. 
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but not qualitatively or relatively affected. Jackson and Parker® state that 
the majority of patients with leucopenia have some well-recognized fundamental 
disorder to account for this, and that in some instances the leucopenia is un- 
related primarily to the hematopoietic system. No etiology could be found 
for the leucopenia, and though this was at times fairly marked the patient 
enjoyed very good health for four and a half years. One can only conjecture 
as to the white cell count from 1934 to 1938. At no time was there any evidence 
of a significant lymphadenopathy. Splenomegaly was not found on repeated 
physical examinations, and the roentgenographic conclusions in regard to this 
were inconclusive. 

Individuals may exhibit a chronic leucopenia with few and vague symp- 
toms.’ The white cells may remain well below 4,000 or show periodic fluctua- 
tions varying from normal to a severe leucopenia. In some, white cell counts 
of 2,500 to 5,000 occur with no symptoms, and the response to any infection is 
prompt and adequate, both quantitatively and qualitatively. In others, de- 
mands over and above that physiologically required cause a more severe leuco- 
penia and not a leucocytosis. The bone marrow, with its low reserve of myelo- 
cytes, cannot respond, and a minor infection may lower still further the 
patient’s resistance.’? The white cell count of our patient was usually lower 
than 2,000 cells, and probably belongs to the latter group of patients with 
chronic leucopenia. 

In view of the persistent and marked leucopenia other blood disturbances 
must be considered. The absence of splenomegaly, of gastrointestinal bleeding, 
and of an anemia (except for the anemia prior to death) over a period of four 
and a half years are against Banti’s disease. Though platelet counts were not 
done prior to the fatal illness they did not appear diminished from the exami- 
nation of the blood smears. The patient’s age and the absence of symptoms 
and physical findings, of abnormal or disproportionate increase in abnormal 
lymphocyte cells, and of an anemia rule against a diagnosis of aleukemic 
leucemia. The absence of anemia and bleeding, of a history of exposure to 
roentgen-rays or radium or the administration of benzol or arsenic derivatives 
eliminates the possibility of an aplastic anemia. 

The patient himself had been questioned as to any drug ingestion at the 
time of each blood examination, and as far as can be determined had taken 
aspirin tablets only for his headaches and pains in the left knee. He had been 
advised by friends to take potassium iodide for his arthritis. The amytal med- 
ication, which had been prescribed after the first blood examination had re- 
vealed a leucopenia, did not affect the blood picture, since it has been shown 
that the barbituric acid derivates do not produce agranulocytie angina.’? If the 
history as obtained from the relatives can be considered accurate the symptoms 
of his fatal illness had already started even before any drugs containing 
acetphenetidin had been taken. Of more than 379 eases of agranulocytie 
angina reported up to the year 1938, Kracke’* noted only three as possibly 
related to the ingestion of acetphenetidin and concluded that the evidence is 
not as yet adequate that phenacetin is capable of producing agranulocytosis. 

It is of interest that the white cell count in January, 1938, was 875, with 
46 per cent neutrophiles, and on Aug. 3, 1938, a few days prior to the onset of 
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his final illness, 800 and 1,200, with 45 per cent neutrophiles. The red cell 
count obtained at the later date showed a distinct drop from that of January, 
a fall from 5,610,000 to 4,385,000 cells. The hemoglobin value remained about 
the same, i.e., 86 per cent. Four days after the blood examination, on Aug. 7, 
the patient’s fatal illness began, with symptoms of headache and sore gums. 
On Aug. 14, one week after the onset, two teeth were extracted. As has been 
pointed out by others,’* a history of the extraction of teeth has been obtained 
in some patients and is of considerable significance in the etiology of agranulo- 
cytic angina. Though in our patient the fatal illness had already started be- 
fore this, it was observed that his condition became much worse following the 
extraction. It was at this time that the patient was then given fairly large 
doses of drugs containing acetphenetidin. Following his admission to the 
hospital the white cell count was found to be 350 and few granular cells were 
seen on the smear. The red cell count had fallen further, to 3,490,000 cells. 
The patient presented a typical picture of agranulocytic angina. The blood 
transfusion resulted in an increase of the red cell count to 4,380,000. The 
white cell count rose to 1,350 cells, possibly as the result of adenosine sulfate 
therapy, and showed but few granular cells on smear examination. As the 
patient’s condition became worse the white cell count diminished and on the 
day of death fell to 300 cells. 

We have been unable to find any report in the literature in which a per- 
sistent and practically asymptomatic leucopenia of unknown etiology and of 
this degree and duration was followed by the development of a typical and 
fatal agranulocytiec angina. Minter’ mentioned the case of a girl who had 
been known to have a granulocytopenia of three years’ duration, during which 
time the highest white cell count was 1,700 and the highest percentage of 
polymorphonuclear leucocytes 32 per cent. At the end of this period agranulo- 
cytosis developed and the white cell count fell to 400, with 16 per cent poly- 
morphonuclear leucocytes. The patient recovered with treatment, the white 
cell count rising to 4,100, with 52 per cent polymorphonuclear leucocytes. 

A depletion of available leucocytes in the blood stream has been found 
even before the symptoms of agranulocytic angina start, and makes the organ- 
ism more liable to severe infection. Severe infections may be an occasional 
cause of agranulocytosis but rarely give rise to the latter unless some under- 
lying bone marrow dyserasia is present." The bone marrow has been con- 
sidered a primary rather than a secondary factor in the production of agranulo- 
eytosis.'* Jackson and Parker,’ in reference to a report in the Journal of the 
American Medical Association on the importance of amidopyrine in the pro- 
duction of granulocytopenia, state that ‘‘the report does not say nor does it 
imply that all cases are due to the drug nor does it preclude the possibility 
that there may be some pre-existing bone marrow dyscrasia which affords a 
fulerum upon which the drug may work.’’ The latter half of this statement is 
strongly supported by the findings of a chronic and marked leucopenia in our 
patient. As to whether sepsis in our patient was the cause or the result of the 
agranulocytosis it is difficult to say. Either the course of the disease would 
have been the same regardless of whether acetphenetidin-containing drugs 
were taken or it may be said that the ingestion of these drugs hastened and 


intensified the severity of the illness. 
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CONCLUSION 


1. A case report is presented in which a chronic and asymptomatic leuco- 
penia of four and a half years’ duration and of unknown etiology terminated 
fatally in typical agranulocytie angina. 

2. The onset of the fatal illness was independent of any drug ingestion. 

3. The case presented strongly supports the theory that agranulocytic angina 
tends to occur in one in whom a bone marrow dyserasia is already present, 
resulting in a diminution of the granular cells in the peripheral blood stream. 
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MALIGNANCIES OF THE ORAL CAVITY 
Max H. Jacops, M.D., D.M.D., Bosrox, Mass. 


ALIGNANCIES of the oral cavity may be divided into those which oeeur 

in the lips, tongue, floor of the mouth, cheeks, salivary glands, and jaws. 

Epidermoid carcinomas constitute 98 per cent of the malignancies found in 
the oral cavity. The remaining 2 per cent consist of adenocarcinoma, carcinoma 
adenoides cysticum, and basal-cell carcinoma.' Mixed cell tumors and adaman- 
tinomas must also be considered potential malignancies, the former because fol- 
lowing excision they may become malignant, the latter because of their tendency 
to marked local destructive processes and infiltration into the surrounding soft 


tissues and lymph nodes. 
PRECANCEROUS LESIONS 


The treatment of precancerous lesions is an important factor if malignaney 
of the oral cavity is to be prevented. 

Ewing? states that syphilis, tobacco, and defects in teeth are the important 
factors in the causation of buccal cancer. We do know that tobaceo is an im- 
portant factor in causing leucoplakia in some people and that papillary and 
fissured leucoplakia are the types most apt to become malignant, especially 
when the condition is complicated by syphilis. Fournier* found cancer of the 
mouth in 155 of 184 eases of leucoplakia complicated with syphilis. Von Berg- 
mann‘ found cancer in 34.6 per cent of leucoplakia of the tongue. 

It is evident that papillary and fissural leucoplakia of the mucous mem- 
branes of the mouth should be surgically or electrosurgically removed. This is 
more urgently indicated when there is a history of malignancy in the immediate 
family of the patient, because more and more evidence of hereditary diathesis 
or predisposition to malignancy is being accumulated in the literature. 

Chronic inflammatory hyperplasia of the gingival mucous membrane due 
to ill-fitting artificial dentures is more of a problem than has hitherto been con- 
sidered. I have had three cases in which microscopic examination following 
operation revealed epidermoid carcinoma, grade 1. 

That tobacco smoking in any form, or tobacco chewing, is influential in 
forming leucoplakia as well as definite malignaney can no longer be questioned. 
It is evidenced by the number of women presenting leucoplakie lesions since 
smoking by women has increased markedly. 

The number of cases presenting malignant lesions in the mouth because of 
long-continued irritation due to carious teeth and ill-fitting crowns and bridge- 
work is not coincidental. 

The Plummer-Vinson syndrome in women with hypochromic anemia, 
achlorhydria, and atrophy of the oral and esophageal mucous membranes is very 
often the basis for malignant lesions. This S\ ndrome is said to be due to vitamin 
Is deficiency, and if recognized and treated, malignant lesions may be averted. 
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EPIDERMOID CARCINOMA 


The most common malignant lesion in the mouth is the epidermoid ear- 
cinoma. It has been placed between first and fourth to uterine cancer. Martin® 
cites the mortality of epidermoid carcinoma of the mouth as 75 per cent. 

Epidermoid carcinoma of the tongue in its early stages is generally re- 
stricted to one side, when the base is not involved. When the base is involved, 
it spreads to all parts of the tongue and surgery is of no avail. If the tip is 
involved, it also spreads to all parts of the tongue, which indicates the im- 
portance of early treatment. Involvement of the border of the tongue results 
in spreading to the floor of the mouth. 

Epidermoid carcinoma of the mucous membrane of the cheeks tends to 
remain localized for some time before penetrating the buccinator muscle or 
parotid gland. 

Metastases—Poirier, Kuttrier, and Crile’ have determined the distribution 
of metastasis. The submaxillary lymph nodes drain most of the tongue. The 
superior deep cervical lymph nodes drain parts of the tongue and upper pharynx. 
The inferior deep cervical lymph nodes drain the tongue and anterior portion 
of the mouth. The nodes at the lower end of the parotid chain drain the an- 
terior surface of the palate. The submental lymph nodes drain the lips and 
anterior portion of the floor of the mouth. The submaxillary gland is rarely 
invaded, and is many times unnecessarily removed. 

Metastasis to the lymph nodes in epidermoid carcinoma varies. In some 
‘ases involvement takes place early, while in many advanced cases there 1s no 
involvement. 

Shields Warren’s’' method of grading epidermoid carcinoma is now the 
generally accepted one in the East. 

Grade 1.—The best differentiated, probably fairly resistant to radiation, 
slow to metastasize, and of probably fairly slow clinical course. 

Grade 2.—Moderately sensitive to radiation, apt to metastasize to the 
regional lymph nodes and sometimes beyond. 

Grade 3.—The least differentiated histologically, apt to be sensitive to 
radiation, although highly malignant, and apt to recur in a radio-resistant 
form. May metastasize widely, and prognosis is relatively poor. 


ADENOCARCINOMAS 


Adenocarcinoma occurs most commonly in the salivary glands and the 
cheeks. At first the tumor is encapsulated, but very quickly breaks through 
the capsule. The local lesion may be quite small, but metastasis to the lungs or 
other organs can many times be demonstrated. These adenocarcinomas may 
be alveolar, developing from the gland acini, or papillary, developing from 
the ducts. 

BASAL-CELL CARCINOMAS 


Some of the early tumors occurring in the salivary glands are basal-cell 
‘arcinomas with hyaline stroma. Oceasionally, epidermoid and basal-cell car- 
cinoma may occur in the same lesion. 
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MIXED CELL TUMORS 


Mixed cell tumors occur in the salivary glands, palate and buccal mucosa. 
They are of complex structure, containing epithelial strands, cellular connective 
tissue, cartilage and glandular elements. Most of these tumors are encapsulated, 
but many are fused with the structures of the salivary glands. The encapsulated 
forms of the tumor are usually extraglandular. 

Small mixed cell tumors may remain quiescent for many years, before begin- 
ning active and invasive growth. Many of these tumors contain offshoots from 
the mass itself in the form of small nodules. This may account for recurrences 
even when it was felt that the entire tumor had been extirpated. 

Mixed cell tumors are potential malignancies and must be treated as such. 
If there is any uncertainty of total extirpation, radium or x-ray should be 
resorted to. 

ADAMANTINOMAS 


Adamantinomas are solid or cystic growths occurring in the jaws with local 
malignant tendencies. They form a cavity within the alveolar borders, gradually 
expanding them. When the capsule ruptures, the tumor invades the surrounding 
tissues. An adamantinoma may break through the floor of the antrum invad- 
ing it to such an extent that exophthalmos may be produced. 

It has been demonstrated that the dental follicle of unerupted or impacted 
teeth may contain epithelial inclusions which, when stimulated, may develop by 
proliferation into a tumor of dental origin, such as the adamantinoma.* 

The structure of the adamantinoma consists of numerous cystlike cavities 
lined by epithelial cells, varying from stratified squamous epithelium to fully 
formed enameloblasts. There are a number of cases in the literature in which 
adamantinomatous tissues have been observed in the lungs and in the cervical 
lymph nodes. Ewing quotes B. Fisher as having described an adamantinoma 
involving the outer portion of the shaft of the tibia. Whether these tumors 
occurring in organs other than the jaws are metastatic in character or embryo- 
logie displacement of dental ectodermal cells is hard to confirm. The fact re- 
mains, however, that recurrent adamantinomas sometimes develop into adeno- 
and epidermoid carcinomas. The greater the number of recurrences, the more 


eancer is apt to occur. 
TREATMENT OF ORAL MALIGNANCIES 


There are three accepted methods of treatment for oral malignancies; irra- 
diation with x-ray or radium, irradiation followed by surgery, and surgery fol- 
lowed by irradiation. 

The method of choice depends upon the size and location of the tumor. 
Karly malignancy can best be cured by surgery followed by x-radiation. Ad- 
vanced carcinoma of the base of the tongue is best treated by x-ray or radium 
implantation. Where deforming operative procedures are necessary, x-radiation 
has proved more successful. 

True adamantinomas respond to surgery followed by careful and thorough 
eauterization. When biopsy reveals the adamantinoma undergoing transitional 
changes into carcinoma, surgery must be followed by x-radiation. X-radiation 


alone for adamantinoma has not proved successful in my cases. 
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When surgery is resorted to, in the treatment of oral malignancies, and 
palpable cervical glands are present, block dissection of the cervical lymph nodes 
must be performed. Whether extirpation of the lesion and neck dissection 
should be done in one operation depends upon the age and condition of the 
patient. It should be left to the judgment of the operator. There is a greater 
tendency at this time to perform the block dissection of the glands some time 
following the removal of the loeal lesion. 


CASE REPORTS 


Case 1.—In 1934 M. A., a male, aged 38 years, had most of his maxillary 
teeth removed, and a partial denture was constructed. His remaining teeth were 
removed in 1935. A full denture was constructed. In 1938, he began having 
pain in the upper left premolar area which prompted him to seek consultation. 

Examination disclosed a small mass measuring 1.5 by 1 by 0.2 em. simulating 
exuberant granulation tissue in the maxillary left premolar area. The mass was 
nontender to palpation, but painful when wearing his denture. Undue digital 
pressure resulted in bleeding of the lesion. 

X-ray examination disclosed the presence of a retained upper left first 
premolar root. The bone around the root exhibited a radiolucency in which 
the bone trabeculae were destroyed and distorted in places (Fig. 1) 


Fig. 1. 


Fig. 2. 


Fig. 1.—Case 1. Retained root, the tissues above which proved to be epidermoid car- 
cinoma, grade 1. 

Fig. 2.—Case 1. Section from tissue overlying retained root irritated by pressure of a 
denture ; epidermoid carcinoma. 


The root, bone, and mucous membrane were removed en masse, and the 
specimen was examined microscopically. Operation was followed by x-radia- 
tion. Examination after three years disclosed no recurrence. 
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Microscopic Diagnosis.—Epidermoid carcinoma, grade 1 (S. W.) (Fig. 2). 

Comment.—When roots are permitted to remain under artificial dentures, 
pressure caused by the denture may stimulate exfoliation of the root to the sur- 
face. Continuous irritation of the mucous membranes by pressure between the 
root and denture may result in malignant changes in the involved tissues. 


CasE 2.—The patient, B. H., a woman, aged 38, presented herself complain- 


‘ 


ing of ‘‘sore gums.’’ Two years previously a breast had been removed for 
carcinoma. During the last few months she had lost the vision in her left eye. 
Two months ago, her gums swelled in several places and bled freely. Her dentist 


had been treating this condition with chromic acid without result. 


Fig. 3.—Case 2. Metastatic carcinoma of maxilla and mandible 


Examination disclosed large labial and lingual nodules between the central! 
incisors, Which bled freely. Nodules between the posterior teeth in both jaws 
were ulcerated. The rest of the gingivae were studded with small nodules. The 
submandibular glands were palpable. The teeth of the maxilla were loose. 

X-ray examination revealed rarefaction of both the maxilla and mandible. 
The bone surrounding the posterior maxillary teeth was indicative of a destruc- 
tive process (Fig. 3). 

In order to rule out leucemie gingivitis, a blood cell and differential count 
was made and found within normal limits, except for a secondary anemia. One 
of the nodules was excised electrosurgically and examined microscopically. The 
report was as follows: 

‘*This specimen is very interesting, and we consider it to be carcinoma, un- 
classified. It is either primary or secondary. One edge suggests origin from 
the epithelium or mucosa, but is undifferentiated and could possibly be from a 
bone tumor. Could you help us in any way by giving us additional history or 
sending any available x-rays that may have been taken? We would appreciate 
this very much and if there is a change in the diagnosis we shal] forward it to 
you.”’ (S. W.) 
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A complete history with x-rays was sent to the pathology laboratory. The 


following reply was received : 

‘‘Unfortunately, the histology is not sufficiently clear cut to enable me to 
say whether this is a metastatic carcinoma possibly derived from the breast 
tumor, or whether it is primary. I believe that if the patient had other evidence 
of metastasis this might be considered a rare and bizarre metastasis of a breast 
earcinoma. If she has no other metastasis, | would be inclined to consider it 
as a primary carcinoma from the gingival epithelium.’’ (Fig. 4.) 

Further studies of this patient disclosed metastasis to other organs in the 
body and a diagnosis of metastatic carcinoma of the jaws was established. 


Four months later the patient died. 


Fig. 4.—Case 2. Metastatic carcinoma, 


Comment.—Metastatic carcinoma of the jaws is rare, very few cases having 
been reported. With a history of primary carcinoma elsewhere in the body, 
gingival pathology should be studied with great thoroughness. 


Case 3.—J. D., a male, aged 75, presented himself with a complaint of a 
sore on the lower lip. He had been a heavy smoker for about fifty years. About 
six months previously he developed a small uleer on the lower lip to the right 
of the midline. The ulcer increased in size, became hard, but did not cause him 
any discomfort. 

Examination disclosed a circular, ulcerated lesion to the right of the mid- 
line of the lower lip. The base was indurated and the ulcer encrusted. The 
lesion extended from the vermilion border for about 1.5 em. on the inner mucous 
membrane and laterally measured 1 em. There were no palpable lymph nodes. 
There was an area of leucoplakia surrounded by hyperkeratosis on each com- 
missure of the lip. 

Electrosurgical biopsy resulted in a diagnosis of epidermoid carcinoma, 


grade 3. 
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Because of his age, absence of palpable lymph nodes and hyperkeratosis on 
the lip commissures, he was treated with x-radiation, and examination a year 
later revealed no recurrence, but he is being kept under periodical observation. 


Case 4.—The patient, A. B., a male, aged 62, presented himself complaining 
of a growth in the left mandible. He first noticed what he thought was a growth 
in the ‘‘back’’ of the jaw two years ago. Two months previously, he had the 
teeth in this Jaw extracted. Since that time there had been intermittent swell- 
ing and ulceration for which he was being treated by his dentist with chromic 
acid and hydrogen peroxide. 

Examination disclosed a large, nodular, lobulated mass in the left man- 
dible extending from high up on the anterior border of the ramus to the pre- 
molar area. This mass extended into the floor of the mouth lingually and into 
the cheek buceally. There were large palpable glands under the jaw. The 
posterior portion was ulcerated with a deep crater in the center. The rest of the 


mass was cauliflower-like in appearance (Fig. 5). 


Fig. 5.—Case 4. Advanced epidermoid carcinoma. 


X-ray examination revealed destruction of the anterior border of the ramus 
from near the coronoid process to about the premolar area. In places, this 
destruction dipped deep in the mandible (Fig. 6) 

The Wassermann test was negative. Blood counts and differential cell 
counts were within normal limits. 

Microscopic Examination—Microscopie examination of tissue taken for 
biopsy reported epidermoid carcinoma, grade 2. 

Comment.—Any mass of two years’ duration without investigation con- 
stitutes a danger. An ulceration not responding to treatment within three weeks 
ealls for consultation and investigation. It is only in this way that cancer mor- 
tality can be lowered, 
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CASE 5.—J. A., a woman, aged 41 years, had been wearing full dentures for 
fifteen years. In the last year she noted large growths of tissue over the upper 
jaw. She had no pain, but the growths interfered with her denture. 

Examination disclosed large hypertrophic masses over the labial maxillary 
ridge extending from the ridge into the upper lip. The tissue extended over the 
anterior palate from cuspid to cuspid. In the center of the mass in the muco- 
labial fold was an ulcerated fissure corresponding to the labial flange of the 
denture. There was a hypertrophic mass in the palate corresponding to the air 
chamber of her denture. X-ray examination revealed no bone abnormality. 

Preoperative Diagnosis.—Chronie inflammatory hyperplasia. 

The hyperplastic masses were excised and the mucous membranes coapted 
and sutured. Examination of the excised tissues disclosed a peculiar formation 
in the region of the ulcerated fissure. 


Fig. 6.—Case 4. Carcinoma of the mandible, grade 3. 


Microscopic Examination.—Microseopic examination reveals section of tissue 
lined for the most part by stratified squamous epithelium. In large areas of this 
lining, the stratified squamous epithelium appears to be somewhat normal in 
appearance. In other areas, the squamous epithelium seems to project in papil- 
lary folds into the outer tissue. These papillary folds have very little stroma, 
and in areas seem to be broken up into groups of cells in a keratinized tissue. 
The basal-cell layer is generally everywhere intact. Here and there it seems 
that the basal-cell layer is extending into the underlying part. In these groups 
of cells, polarity is present. These cells also show prickling quality. Mitotic 
figures are uncommon. In the underlying tissue here and there are seen nests 
of cells which generally show an intact basement membrane. These cells like- 
wise show polarity and are prickle cells. Here also mitotie figures are un- 
common. Only a rare monaster is seen. The remaining tissue is generally 
fibrous in type, densely infiltrated with round cells. In areas, small patches of 
striated musculature can be found. 

Diagnosis —Epidermoid carcinoma. (M. S.) 

Comment.—This was one of the apparently harmless overgrowths of tissue 
due to pressure created by ill-fitting dentures. In all eases, the excised tissue 
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must be examined microscopically by a competent pathologist before dismissing 


the ease as final. 


Case 6.—A. G., a woman, aged 44, presented herself with a complaint of a 
growth in the inner right cheek. She first noted this about six months previously. 
It had been steadily increasing in size. Several years ago she had had trouble 
with a denture which cut into the cheek in that area. 

Examination disclosed a firm mass about the size of a large pea in the right 
cheek above the mucobuceal fold. This mass appeared to be beneath the mucosa, 
which was movable over the mass. 

Preoperative Diagnosis.—Question of inspissated mucocele or caleified lymph 
node. 

Microscopic Examination.—The mass on removal was found to be eneapsu- 
lated on macroscopic examination. Microscopic examination showed a firm, en- 
capsulated, white mass, the size and shape of a cherry pit, which on section 
showed a coarsely lobulated architecture of semi-translucent, finely granular 
homogeneously white tissue with a peripheral yellow foeus. 

Diagnosis.—Adenoceareinoma, arising from mucous gland. (S. W. 

Comment.—This ease is further evidence for the necessity of all suspicious 


excised tissue to be examined microscopically. 


Fig. 7.—Case 7. Mixed cell tumor, salivary gland type. 


Case 7.—R. F., a male, aged 52, complained of a mass in his palate. He had 
been treated for some time at a hospital for syphilis. About seven years ago he 
noted the beginning of a grewth in the palate which had progressively increased 
to its present size. He recently developed a toothache in the upper right jaw. 
When he consulted his dentist he told him that he had this growth. It had been 
symptomless and he didn’t realize its size. 

Examination showed a mass about the size of a golf ball in the right palate, 
rather nodular in character, firm, nontender or painful on palpation. It ex- 
tended from the soft palate on to the hard palate, and from the alveolar ridge to 
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beyond the midline. The mucous membrane was slightly bluish tinged and 
‘ig. 


movable over the mass, but the mass itself was not movable over the palate (F 
7). Blood findings were negative, except for a positive Wassermann. X-rays did 
not reveal any perforation of the palatal process or of the palatal bone. 
Preoperative Diagnosis.—Mixed cell tumor of the palate. 
No operation was performed until the Wassermann became negative. 
Comment.—This is the type of mixed cell tumor which is probably salivary 
gland type. 


Case 8.—Eleven years ago this patient, J. S., a male, aged 45, developed a 
massive infection of the lower right jaw for which he was hospitalized. He was 
treated with extra- and intraoral heat until pointing took place. Incision was 
made and drainage established intraorally. At this time, the greater part of 
a large mass in the lower right jaw was removed and microscopic examination 
resulted in a diagnosis of adamantinoma. X-ray taken before incision and drain- 
age were made revealed a multilocular radiolucency consistent with a diagnosis 
of adamantinoma (Fig. 8). 


Fig. 8.—Case 8 Adamantinoma acutely infected. 


Fig. 9.—Case 8. Polycystic adamantinoma, ten years later. Compare with Fig. 8. 


The patient was informed that when the infection had subsided, an operation 
for complete eradication of the tumor would have to be performed. He refused 
operation. 
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Ten years later, x-rays revealed large radiolucent areas throughout the right 
mandible consistent with a diagnosis of polycystic adamantinoma. He still re- 
fused to permit operation (Fig. 9). 

Comment.—The tendency of adamantinomas to transitional changes from 
the solid to the cystic, or vice versa, is well known. More rare, however, is the 


transition into the polveystie type. 
SUMMARY 


The more common types of precancerous lesions and oral malignancies are 
discussed. 

Mixed cell tumors of the salivary glands and palate are included because of 
the tendency to malignant changes following rupture of the capsule and after 
operative procedures, if not entirely removed. 

Because of the locally malignant tendencies of the adamantinoma, this tumor 
is included in the discussion. 


CONCLUSION 


If the mortality rate of oral malignancies is to be lowered, early discovery 
of malignant lesions must be made. 

Innocent-looking tissue may harbor cancer cells, and only by careful micro 
scopic examination can malignaney be ruled out. 

If all small growths are excised and examined microscopically, early malig- 
nancies can be determined and cure effected. There can be no harm in removing 


small growths, but their retention may shorten life. 
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THE CHANGING OF MUSCLE AND TISSUE ATTACHMENTS AND THE 
EXCISION OF HYPERPLASTIC TISSUES BY 
ELECTROSURGERY 


I. Oaus, Lieut. Com., D.D.S., D.C.U.S.N.R.(S), Wasuinaton, D. C. 


URGICAL preparation of the mouth for denture construction consists of 

trimming the alveolus and adjusting abnormal conditions of the oral mu- 
cosa. When the soft tissue is operated on by scalpel surgery, the following 
complications usually occur: 1. Hemorrhage, which is caused by the vaseular 
condition of the tissue. 2. Infection, which is due largely to the great number 
of bacteria that make up the flora of the mouth. 3. Regrowth and reattachment 
of the tissue operated upon. 

When substituting the electric knife for the scalpel, 1, hemorrhage can be 
easily controlled ; 2, infection is minimized and, in most cases, entirely eliminated, 
and 3, regrowth is prevented and the danger of reattachment is removed. The 
electric knife cuts, coagulates, and sterilizes as it operates. It, thus, creates 
a bloodless field, leaves a sealed sterile blood clot, and cauterizes the nerve 
terminals. A slough or seab is formed and regeneration of new tissue under the 
slough or scab occurs in from four to ten days; healing is by first intention. 

The writer has operated on over 5,000 cases of various types by electro 
surgery; it is his opinion that this new system of surgery offers a solution to 
a formerly difficult problem. Prosthetists in the past avoided correction of 
mouth deformities, and, therefore, often failed with their replacements. So, 
thousands of edentulous patients without dentures considered their condition 
entirely hopeless, and thousands of others are wearing dentures which do not 
function properly. The first consideration of the prosthodontist should be to 
study such abnormalities, and to plan for their subsequent modifications. 

The following are some of the abnormalities encountered in the edentulous 
or partly edentulous mouth: 1. Low frenum. 2. Low tissue and muscle at- 
tachment, which may be wide or thin. 3. Enlarged and hypertrophied tuber- 
osities. 4. Hypertrophied gingival tissues, which are usually the result of long 
irritation, such as that caused by an ill-fitting denture, or of disuse, such as 
that which might oceur under a bridge. 5. Tissue and muscle attachments on 
resorbed alveolar ridges, which are often due to atrophy following extraction. 
They also may be caused by radical surgery, often resorted to in osteomyelitis, 
tumor, and cancer operations, or by aecidents which may oceur during extrae- 
tion of teeth when the anatomic relation between roots and the floor of the 
maxillary antrum is not observed. 

OPERATIVE TECHNIQUE 

Anesthesia.—Infiltration anesthesia is used for the maxilla, preferably by 
the supraperiosteal method of Posner. Block anesthesia is used for the mandible, 
combined with buceal injection for the molars. Nitrous oxide and oxygen may 
be used for short operations, but combustible anesthetic agents, such as ether, 
ethyline, vinethene, ete., on account of the danger of explosion in the presence of 
an electric current, are contraindicated. Rectal anesthesia with avertin, or 
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intravenous injection with pentothal sodium are useful general anesthetics. 
Barbiturates and sodium amytol can be employed successfully in the nervous 
type patient who refuses to be subjected to a local anesthetic. 
Retractton.—Great care must be exercised in protecting the patient while 
using the electric knife. Retraction of the cheeks, tongue, lips, and the buceal 
and labial muscles can be best accomplished by having an assistant retract one 
side while the operator retracts the other. Wooden tongue depressors have been 
found more satisfactory than metal ones for this work. The author has 
designed retractors made of acrylic resin. They are colorless and nonecondue- 


tors and may be an improvement in future use. 


OPERATION FOR LOW TISSUE ATTACHMENTS 


Low tissue attachments interfering with the denture often require surgical 
intervention. In the region of the mucous fold, parallel to the alveolar ridge, 
the electrode is passed alongside and close to the ridge through the mucosa and 
the periosteum. The length of the incision is dependent upon the width of the 
attachment. 

Low tissue attachments are best handled by grasping tissue with a hemostat, 
and passing the electrode on the hemostat, the current passing through so that 
it sloughs the tissue grasped to the height desired. 


B 
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Fig. 1.—Electrodes used in electrosurgery. 


OPERATION FOR REMOVAL OF FRENUM 
This is best accomplished by taking hold of the frenum with a hemostat as 
far up as the place where it is to be removed. The electrode is applied and 
sloughing occurs immediately, to the height desired. Or, the electrode needle 
may be employed to cut the frenum on both sides down to the periosteum and 
across, close to the lip, thus removing the V-shaped tissue involved. 


OPERATION FOR LOW TUBEROSITIES 


Low tuberosities often extend to the mandible, obstructing the space needed 
for denture insertion. A model of the upper and lower jaw is made first to de- 
termine the amount of tissue to be removed. A uniterminal loop electrode is 
used to remove the tissue to the depth desired starting way back and passing 
forward. In most cases, all the tissue that needs to be removed can be eliminated 


in three or four strokes. 


Wm. I. Ogus 
OPERATION FOR TUBEROSITY EXTENSION 
Loss of the tuberosities presents a problem in posterior retention for a 
denture. A groove can be made on the bueeal and distal sides by passing an 
electrode through the tissue half an inch from the ridge. Thus, some space 
ean be gained for retention. 


OPERATION FOR KNIFE-EDGE RIDGE, WITH RIDGE EXTENSION 


In cases of complete resorption of the alveolar process, a knife-edge ridge is 
usually present. In the mandible, first remove the sharp ridge by regular 
surgery ; make an incision, retract the mucosa and alveolus by means of rongeur, 
smooth the bone with a file, and bring the tissue together by suturing. Then 
apply the electrode (uniterminal) one-half inch from the ridge, on buceal and 
labial sides, and cut a groove one-quarter inch below, or at any place that seems 
feasible, and extend the incision on distal and buccal side to the second molar 


Fig. 2. 
a 
Fig. 3 


Fig. 2.—Patient, aged 69, with hypertrophied tissue on lingual side of the second molar. 
Fig. 3.—Six weeks following removal by electrosurgery. 


area on both the left and the right. Use a V-shaped electrode to remove the 
V-shaped tissue left between the newly cut buceal groove and the alveolar 
ridge. With the tissue attachment thus lowered, a flat ridge is created upon 
which a satisfactory denture may be constructed that will resist displacement. 
In the maxilla the same technique is employed. The surgical judgment of the 
operator will be of help to decide the place for the incision. 
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REMOVAL OF GINGIVAL FLAP OVER PARTLY ERUPTED THIRD MOLAR 


Partially erupted third molars which are in normal alignment have in the 
past been marked for immediate extraction, with little regard for their pos- 
sible use in the future when the second molar may be lost. It is true that 
pericoronal infection is often present about these teeth causing various dis- 
turbances. Operations for the removal of this tissue by scalpel surgery often lead 
to complications, but with the electric knife, it is now possible to remove a patho- 
logic tissue flap and expose this tooth for a useful purpose. Use the electrie loop 
for the purpose; start to remove one-half inch distal to distal part of the tooth 
and, with a forward and downward stroke, expose the neck of the tooth. All 
the tissue surrounding the tooth is also removed. 


Fig. 4 Gingival hypertrophy in edentulous mouth. 


Fig. 5.—X-ray showing edentulous jaw of patient shown in Fig. 4. Note retained root. 


ARTIFICIAL ERUPTION OF RETAINED CUSPID 


The unerupted cuspid or other unerupted teeth often have to be exposed 
for orthodontic reasons. Sealpel surgery in the past failed because of regrowth 
of the tissue and insufficient exposure of the tooth gained by this method. | Re- 


growth can now be prevented by use of the electric knife, and the entire crown 
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of the tooth can be exposed. The tooth will appear loose in the exposed socket 
because the enamel of the tooth is not attached to the bone. A band or wire 
may be attached four to ten days after the exposure in order to apply force and 
expedite eruption. 

To expose the impacted cuspid, employ the uniterminal needle, make a 
circular incision in the tissue above the crown of the tooth, shell out the tissue 
in the circle with a blunt instrument, and remove any alveolus present by use 
of a sharp chisel. Then reshape the opening to the widfh and depth desired. 


§ 


Fig. 6.—Section of hyperplastic fibrous tissue covered by stratified squamous epithelium. 
There is a moderately severe inflammatory reaction throughout the corium. Small lymphocytes 
predominate. 


POSTOPERATIVE TREATMENT 


The physical condition of the patient and good surgical judgment play an 
important part in judging the extent of the operation to be performed at one 
sitting. In extensive cases the work ean be divided into as many sittings as 
surgical judgment dictates. Because this type of surgery is bloodless, packs 
are not necessary, as the sealed sterile blood clot is sufficient to encourage normal 
healing. Application of a salve, ointment, or dye to the part operated upon 
is used to prevent infection from the flora of the mouth, penetrating the new 
blood elot. Cocoa butter, vaseline, glycerine, acriviolet, gentian violet, or 
metaphen may be used. As a mouthwash an oxidizing agent is preferable be- 
cause it will continually cleanse the slough. Use the following prescription: 

Sodii Perboras 
Sig: Use one teaspoonful to a glass of lukewarm water 
as a mouthwash every two hours. 


The postoperative complications, when occurring, may be the result of slow 
operating, which tends to cause more coagulation on each side of the incision 
and more sloughing. Secondary hemorrhage may occur in certain patients. 
This may be taken care of by recoagulation. 


Electrosurgery in Changing Attachments 269 


Postoperative pain depends a great deal on the amount of surgery that 
has been performed and the type of tissue involved. The third molar flap op- 
erations cause, as a rule, considerable pain, and, although infection is controlled, 
trismus may occur, and for a few days the patient may have neuralgie com- 
plaints. Extensive tumors of the mouth and tongue present need for special 
care. Application of warm compresses generally gives relief. The following 
may be recommended: 

Mix one tablespocn of Magnesium Sulphate (Epsom Salts 
with a pint of warm water and use as wet compresses 
after first applying glycerine or mineral oil to the 


skin of the face. 
For pain: 


Ik Codeine Sulphate Grs. VI 
Acid Acetylsalicylic 3: 1 
M. Et. ft. Chaps. No. xii 


Sig: Take one capsule every four hours, for pain. 
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TWO UNUSUAL MELANOMAS OF THE ALVEOLUS AND MAXILLA 


N. B. Sopersverc, A.B., M.D., C. Papcerr, B.S., M.D.* 


KANSAS Crry. Mo. 


HEN the diagnosis of malignant melanoma is made by the pathologist, as 

a rule the surgeon entertains little hope of the patient’s ultimate survival 
whatever treatment is rendered. While the majority of such tumors have been 
described as arising from pigmented nevi of the skin, they may arise from the 
mucous membrane of the mouth, the nail bed, the choroid of the eye, the rec- 
tum, the vagina, salivary tissue, the meninges, the spleen, the adrenal, and 
extremely rarely elsewhere. 

Because of the rarity of involvement of the upper alveolar ridge and maxilla 
by tumors containing melanin pigment and also because of the fact that appar- 
ently a cure has been rendered in each of two patients afflicted with a type 
of tumor often not amenable to either excision or irradiation or both, it seemed 
to us that a report of the two cases which we have seen would be of some 


veneral interest. 


Case 1—In April, 1934, a 1l-month-old female was seen at the Children’s 
Merey Hospital presenting a tumor mass located beneath the upper lip, on the 
right alveolar margin. It was first noticed three weeks previous to admission to 
the clinic. It was located at a point about where a fissural eyst (Thoma) might 
be expected to occur. The mass was greyish in color and fairly firm in consist- 
ency. No pain or tenderness was present. The family history was negative for 
similar occurrences. The patient was operated upon (E. C. P.), and the growth 
was removed along with some chips of attached bone. The mass measured 20 by 
15 by 10 mm. The mass seemed to shell out surrounded by a very thin eapsule. 
On section the tumor had the gross appearance of deeply pigmented sarcoma- 
tous tissue. An external application of radium was applied sufficient to give 
a dosage of 6 or 7S. E. D. 


Histologically the section ot this tumor showed some very interesting find- 


ings (Figs. 1 and 2). Alveolar-like spaces were seen filled with small dark 
atypical cells. These spaces were outlined by young connective tissue. In 


the center portion of this connective tissue, not infrequently, nests of pale 
polyhedral, rather vascular cells were seen. Many of the alveolar-like spaces 
were also lined by these polyhedral cells. Occasionally small clusters of these 
cells were found to be loaded with a dusky blackish-brown pigment. 

The fresh tissue was stained by Dopa stain (dioxyphenylalanine). The pig- 
ment was found to be melanin. Under higher magnification the small dark 
cells in some instances looked like embryonal nerve cells. Other sections 


showed a young myxomatous tissue present, while others suggested an angi- 


*From the Pathological and Surgical Department of the Children’s Mercy Hospital, Kansas 
City, Mo., and the Department of Oral Surgery, Kansas City Western Dental College 
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omatous type of tissue. After a study by one of us (N. B.S.) and Dr. Ferdinand 
C. Helwig the diagnosis of a pigmented teratoma of the upper alveolar ridge 
was made. 


This patient has now been well over six years. 


Case 2.—In 1936 a 3-month-old white female baby entered Children’s Merey 


Hospital. The physical examination was negative except for a tumor mass lo- 
cated in the left side of the maxilla (Fig. 3 Removal of the tumor was at- 
tempted (EK. C. P.). A dark tissue of a soft friable nature was removed. The 
tumor tissue was invading the bone. No suggestion of a capsule was noted. 
On cutting the tissue the surface varied from a somewhat glistening brownish 
hemorrhagie appearance to a very black color. Fifty milligrams of radium 


were left in situ for a period of forty-eight hours. 


Fig. ] Low-power view (Case 1) Fig. 2. High-power view (Case 1). 


On microscopic section the tissue was seen to be col posed of a rather loose 
edematous fibrous tissue stroma (Figs. 4 and 5). Throughout the entire sub- 
stance of the section many spaces were seen to be lined by either flattened or 
more or less low cuboidal epithelial cells which contained a rather extensive 
amount of brown pigment. In some places this pigment was rather pale or light 
brown in color, while in others it was black. Some of this pigment appeared 
to be quite definitely within the cells which were lining the spaces that were 
scattered throughout. In other sections, the pigment appeared to be in the space 
without any definite cell outline. Here and there a small amount of pigment 
Was seen in the stroma. For the most part, however, it was apparently definitely 
within the cells. The cells lining the spaces were often quite irregular in size 
and shape. The nuclei were rather hyperchromatic. In some places, these 
same cells appeared to be out in the stroma surrounding the spaces. No 
definite mitotic figures were observed. Rather bizarre nuclear forms were ocea- 
sionally seen. One section was taken through a piece of tissue and adjacent bone. 
Down near the bone, there was a cellular area where the stroma was rather dif- 
fusely infiltrated with small rounded cells with very deep staining nuclei, many 
of which were rather bizarre in shape. In this area an occasional mitotic figure 
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was seen. Definite invasion of the fibrous tissue stroma was noted by these 
cells. Occasionally the cells in this area contained granules of deep brown pig- 
ment. After study by one of us (N. B. S.) and Dr. Ferdinand C. Helwig, a 
diagnosis of atypical melanoblastoma was made. 

Six months later the patient returned for postoperative checkup. At that 
time necrotic appearing tissue was curetted from the opening in the left side of 
the roof of the mouth. Microscopic examination of the material removed showed 
it to be only neerotie tissue with no evidence of malignancy. [From time to time 
the patient returned for observation. 


Fig. 3.—Patient in Case 2 before operation. 


Fig. 4.—Low-power view (Case 2). Fig. 5.—High-power view (Case 2). 


In the early part of 1939 the patient re-entered the hospital because of scar 
contracture and partial ankylosis of the jaw incident to treatment. An arm 
flap was turned into the mouth to reline the inner cheek to allow the patient to 
open her mouth better and to correct the contoural contracture of the anterior 
cheek. 

This patient has now heen well for five years. 


Melanomas of Alveolus and Mazilla 


SIMILAR TUMORS 


After a search of the literature we have been able to find two tumors re- 
ported as arising in this location of a somewhat similar pathologie structure but 
the clinical course is not given. The first was a case reported by Krompecher 
in 1919 in a paper devoted to a discussion of adamantinomas. His tumor was 
the size of a hazel nut and was observed in the upper alveolar ridge in a child 2 
months of age. He described the tumor as being a melanoecarcinoma and sus- 
pected that it originated from a dental rest. Dudits and Szabo (1935) describe 
a case somewhat similar to our second patient. Their tumor was located on the 
alveolar process of the maxilla in a 7-day-old infant. The neoplasm when first 
seen was pea sized. It grew progressively until it was the size of a nut. The 
patient was operated in the sixth week. At this time the upper jaw bone was 
found to be definitely infiltrated. Only a small part of the tumor was removed 
and subsequent irradiation was given. Under this treatment, the neoplasm 
disappeared. Unfortunately only a two months’ follow-up is recorded. Micro- 
scopically, the tumor was described as a pigmented carcinoma which had origin 
in the enamel organ. 

COMMENT 


The tumor in the patient in Case 1 clinically gave the appearance of a 
benign tumor because of its encapsulation until section of the mass was made. 
Then the evident pigmentation and friability of the tissue made one dubious 
of its nonmalignaney. The diagnosis of teratoma was made on the basis of three 
suggestively different types of tissue, namely, angiomatous tissue, nerve tissue, 
and epithelial tissue which contained pigment. The fact that the tumor arose 
at the point of fusion of the premaxillary process with the maxillary process is 
suggestive of its embryonal cell rest nature. This tumor may possibly be re- 
garded as an unusually rare type of alveolar ridge tumor. It was probably not 
of a true invasive malignant nature at the time of removal. 

The tumor described in Case 2 clinically had all the appearance of an exceed- 
ingly malignant tumor invading the whole maxilla. Grossly the tissue was 
friable, vascular, definitely invasive, and contained pigment. Microscopically 
this tumor had the appearance of a malignant neoplasm. Evidently the appli- 
eation of radium gave the actual cure because it was impossible to remove all 
of the tumor tissue at operation. It is possible that this may be regarded as an 
unusual type of melanoblastoma which is radiosensitive. As a general rule sur- 
gical excision of a melanoma of an invasive nature is hopeless and in most 
instances melanomas are resistant to irradiation. 

Whether or not these two melanomas have a relationship is indefinite. 
Probably the first case was benign clinically at the time of removal. Whether 
it would have remained benign is to be questioned. Microscopically the second 
tumor looked as if it might have been a malignant stage of the condition seen in 
the first tumor. 

In addition to the possibility of melanomas of the upper jaw arising from 
inclosed cellular pigment containing mucosal cells, it is to be remembered that 
aberrant salivary gland tissue is not uncommonly found in this region. This 
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supposedly is the explanation of aberrant mixed tumors of the salivary gland 


type. Tumors containing pigment occasionally arise from the cells of the epi- 


thelium of salivary gland tissue. 
In the maxillary region because of the fusion of the various processes dur- 
ing embryonic development the possibility of inclosed or retained epithelial cells 


eausing a melanin-containing tumor should be borne in mind. 
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THE STORY OF SULFANILAMIDE 
K. MARSHALL, M.D., BALTIMoRE, Mp. 


A SCHOOL of medicine has primarily two objectives: the training of future 
physicians, and the advancement of knowledge by medical research. For 
the attainment of the first, the second, properly pursued, is necessary; and the 
two, wisely combined, may produce what the distinguished dean of this school of 
medicine recently described as ‘‘the biologically minded physician.’’ Organized 
medical research, at least in the so-called preclinical subjects, is a recent Innova- 
tion. With the partial exception of the anatomic laboratory, laboratories in 
medical schools for the training of students and for research are largely creations 
of the last three quarters of a century. Except in two or three instances, all of 
the physiologic laboratories worthy of the name have been established since the 
middle of the past century: the first pathologic laboratory was founded by 
Virchow in Berlin in 1856; physiologic chemistry as a separate discipline split off 
from physiology quite late, and Hoppe-Seyler headed the first independent 
laboratory devoted to this subject at Strassburg in 1872; pharmacology as the 
‘xperimental science we now know began when Buchheim established its first 
laboratory in his private house at Dorpat in 1849. Coincident with the growth 
of organized laboratories for medical research, the whole face of medicine has 
changed, and it is probably no exaggeration to say that a greater advance has 
been made in the art and science of medicine in this 75-vear period of laboratories 
than in all previous medical history put together. 

Many of you who are not students of the medical sciences are but 
little interested in medical research and theories of disease. When ill- 
ness overtakes you, you wish to be eured ‘safely, quickly, and pleas- 
antly.’’ I doubt if physicians can carry out this ideal treatment at present, 
but the lot of the diseased person today is so immeasurably improved 
over what it was a hundred years ago that another century may indeed 
see doctors curing their patients safely, quickly, and pleasantly.’”’ This 
improvement has all come about as a result of the labors of thousands of unknown 
workers at medical researceh—some in remote and isolated plaees—during the 
past century. 

A deeade ago, the British Government had oceasion to find a formula for 
lelimiting the field of medicine, and adopted the following: 

‘*Medical research deals by no means only with the cure of disease. It deals 
with the proper development and right use of the human body in all conditions 
of activity and environment, as well as with its protection from disease and ae- 
cident, and its repair.’’ This marks out a vast territory wherein lies the whole 
business of human life on this earth, in all its ramifications from the cradle to the 
erave. Before the medical research student stands, directly or indirectly, the 
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challenge of the prevention, alleviation, and cure of human diseases. The lessons 
of science show clearly, however, that the investigator having a definite practical 
goal in view frequently defeats his own ends by his impatience of any but the 
paths that seem direct and obvious. The cure of disease can be effective only in 
so far as knowledge guides it, and important discoveries come generally from the 
work of those who seek knowledge for its own sake. The man into whose lap the 
ripe fruit of discovery falls, when the time is propitious, has builded on and 
profited from countless pieces of research and the long labors of a host of other 
investigators. 

This point of the pursuit of medical research for its own sake, of allowing 
the investigator to attempt to answer questions in a desire only to satisfy his own 
curiosity, seems to me to be important in this day and age of practical things. 
Last year at the opening of The Squibb Institute for Medical Research, Mr. 
Abraham Flexner gave an address on ‘‘The Usefulness of Useless Knowledge,’ 
in which he stressed this point. May I quote two sentences: 

‘*The men and women who are today making the largest contribution to 
human happiness and human health are the quiet workers in laboratories and 
libraries, and who in the pursuit of a devoted career do not pause to ask them- 
selves ‘What is the use?’ ”’ 

‘‘Throughout the whole history of science, most of the really great dis- 
coveries which had ultimately proved to be beneficial to mankind had been made 
by men and women who were driven, not by the desire to be useful, but merely 
by the desire to satisfy their curiosity.’” The waste in such a program seems 
enormous, but it is not really so. No one can tell when knowledge acquired by 
an investigator satisfying his intellectual curiosity in a field of medical research 
apparently quite remote from practical things may be vital to the health of man- 
kind. No matter how remote and isolated, real research is the life blood of a 
living medical school. 

Permit me to pass now from these general remarks and tell a story of recent 
medical research which will, I hope, emphasize the importance of such research 
and illustrate some of the above points. You all know from your reading of 
newspapers and magazines that in the past three years a new drug—sulfanil- 
amide—has been used for the treatment of serious bacterial infections. I 
wonder, however, if all of you realize that the introduction and use of this drug 
mark, in the opinion of many observers, a period really ‘‘epochal in the history 
of medicine.’’ Personally, I should consider its introduction into medicine as an 
event to be ranked with the two really great therapeutic discoveries of all 
medicine—the discovery of anesthesia and that of antiseptic (or aseptic) surgery. 

Let me try to relate briefly the story of sulfanilamide; it is absorbing. We 
must start way back in the year 1904, when Ehrlich and Shiga first showed that 
a fatal experimental infection of mice caused by a protozoan—a trypanosome 
could be completely cured by a single injection of a relatively harmless red dye. 
Regardless of the fact that other species of infected animals did not respond like 
mice and that these experiments were of no immediate practical value, a real 
advance had been made in proving for the first time that a hitherto invariably 
fatal infection could be cured by a chemical agent. As you all know, six years 
later Ehrlich announced the discovery of the organic arsenical—salvarsan—as a 
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cure for syphilis. However, despite the advances which have been made by 
medical researchers since Ehrlich’s time in the chemotherapy of protozoan infee- 
tions, nothing of any practical importance was developed in the chemotherapy of 
bacterial infections until within the last three or four years, when drugs contain- 
ing the sulfonamide group were introduced. This failure was not due to the lack 
of research along these lines, but probably to the fact that such investigation is 
still in the stage of haphazard trial and error. As far back, however, as 1911, 
Morgenroth and Levy had found that a chemical substance related to quinine 
ethylhydrocuprein—would cure pneumococcus septicemia in mice, the only in- 
stance until a few years ago of the cure of an experimental bacterial infection by 
a drug. The curative dose was very near the lethal one, however, and this 
remedy when tried in pneumonia in man was found too toxie to be given in 
sufficient dosage for effective therapy. 

Three years before Morgenroth and Levy’s work in 1908, the chemical com- 
pound sulfanilamide was prepared by a chemist, Gelmo, working at the Royal 
Technical Hochschule of Vienna, apparently with the sole desire to satisfy 
his curiosity. A year later chemists of the I. G. Farbenindustrie at Elberfeld, 
Germany, prepared azo dyes with sulfonamide and substituted sulfonamide 
groups, and found that they were distinguished by greater fastness to washing 
and milling than the corresponding sulfonamide-free products. As far as is known 
no attempt was made at this time to apply these compounds to the control of 
bacterial infections. As the result of a series of investigations in the laboratories 
of the I. G. Farbenindustrie, Domagk announced in 1935 that an azo dye con- 
taining the sulfonamide group prepared by Mietsch and Klarer would cure an 
otherwise fatal streptococcus infection in mice. This compound was called 
prontosil. Clinical reports attesting to the efficacy of prontosil in patients with 
streptococcal infections appeared shortly before and at the same time as 
Domagk’s announcement of his discovery. Workers at the Pasteur Institute late 
in 1935 suggested that prontosil was broken down in the body to form sulfanil- 
amide, which was found to be equally as effective as prontosil. This observation 
was of great importance, as it demonstrated that a relatively simple organic 
compound was effective as a chemotherapeutic agent in streptococcus infections. 

English investigators in 1936 confirmed, as Long and Bliss did later in 
America, the fact that both prontosil and sulfanilamide would cure an otherwise 
fatal streptococcus infection in mice. In spite of numerous reports from abroad, 
dating from 1933, on the effect of these drugs in bacterial infections in human 
beings, it was only with the publication of a paper in June, 1936, by Colebrook 
and Kenny of Queen Charlotte Square Hospital in London, on the remarkable 
results in childbed fever that much interest was awakened in English-speaking 
countries in the new drugs. Investigation of all phases of the new drugs has 
been inereasing at an accelerating rate since this time. 

Nearly all of the studies with sulfanilamide (and allied drugs) on experi- 
mental bacterial infections have been made on mice. Although supposed at first 
to be specific against hemolytic streptococcus infection, sulfanilamide (or allied 
drugs) has now been shown to be curative in experimental mouse infections due 
to meningococeus, gonococeus, EL. typhi and paratyphi B., Clostridium welchn, 
some strains of dysentery bacillus, and a staphylococcus. Temporary protection 
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only, with delay of death but no recovery, was found for mice infected with S. 
aértycke, Friedlander’s bacillus, P. pseudotuberculosis, and P. septica. Against 
pheumococeus infections in mice, sulfanilamide is much less effective than it is 
against streptococcus infection. In regard to other bacterial infections against 
which sulfanilamide appears to exert a beneficial effect, mention must be made 
of its inhibitory effect on experimental tuberculosis in the guinea pig, of its re- 
markable curative effect in certain human urinary tract infections, and of the 
suggestive results obtained in the treatment of Brucella infections in animals 
and man. Against infections caused by protozoa as opposed to bacteria, it has 
been shown that this drug is ineffective in rabbit syphilis, trypanosome infections 
in mice, and malarial infection in birds. However, it has been found to cure 
acute malarial infections in monkeys. Against virus infections, sulfanilamide 
and allied drugs have been generally found to be ineffective, although certain 
favorable results which have been reported justify further investigations in this 
field. 

Just what do we mean when we say that sulfanilamide cures an otherwise 
fatal infection in mice? Let me briefly describe an experiment. One hundred 
mice are given an infection of two hundred to three hundred lethal doses of a 
culture of streptococci. Fifty are placed on finely ground food containing one- 
half of 1 per cent sulfanilamide, while the other group of fifty are given the same 
food without sulfanilamide. In twenty-four hours, many of the untreated mice 
are dead, and the others appear very sick; in forty-eight hours all the untreated 
mice have died. The mice which have received sulfanilamide look healthy and 
cannot be told from normal uninfected mice. After three days, treatment is 
stopped, and observation shows that all the treated mice survive. If a much 
smaller percentage of sulfanilamide is used in the food, a few treated mice may 
die during the three days of treatment, and many will die later, only a few 
surviving. 

That sulfanilamide is a specific cure in certain infectious diseases in human 
beings has now been proven by incontrovertible evidence. Streptococcus menin- 
gitis, an inflammation of certain lining membranes of the brain, is almost in- 
variably fatal, giving a death rate under all other forms of treatment of over 97 
per cent. Enough cases have now been treated with sulfanilamide to show con- 
clusively that the death rate can be reduced to something below 35 per cent; 
with prompt recognition of the disease and treatment, the death rate may be 
made negligible. In French Nigeria a year or two ago, a violent epidemic of 
meningococcus meningitis occurred. There was not sufficient sulfanilamide 
available for the French physicians to treat all patients. In those who were not 
treated with sulfanilamide there was a mortality of 74.6 per cent, whereas in 
several hundred cases treated with sulfanilamide the mortality was only 10.7 per 
cent. This kind of evidence, taken together with the numerous other clinical 
eases of streptococcus infections in which sulfanilamide has been used, shows 
conclusively that it has a great life-saving value. Besides meningitis, strepto- 
coceal infections causing erysipelas, cellulitis, middle ear disease, pneumonia and 
empyema, septicemia, childbed fever, and osteomyelitis have been found to be 
favorably influenced by sulfanilamide. Sore throat, scarlet fever, and sinusitis 
caused by streptococcus have been treated, but results are less certain than 
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in the above diseases. Infections caused by meningococeus, gonococeus (gonor- 
rhea and gonorrheal arthritis), gas bacillus, as well as various urinary tract 
infections, chancroid, trachoma, and lymphopathia venereum, appear to re- 
spond very favorably to treatment with this drug. Pneumonia caused by the 
pheumococeus does not respond as do streptococcal infections. The effect of 
the drug is fair in undulant fever, and very questionable in typhoid fever and 
staphylococcal infection, while it appears certain that the common cold is not 
influenced. 

Sulfanilamide has been found from experiments on animals to be a relatively 
nontoxic drug. However, large doses cause symptoms resembling those seen in 
poisoning with ethyl alcohol, indicating that the central nervous system is 
mainly affected. 

Although sulfanilamide is a drug possessing remarkable therapeutie prop- 
erties, it produces at the same time in the human subject a wide range of toxic 
effects, some of which are minor and of no importance, while others are severe 
enough to endanger the life of the patient. Of the minor toxic reactions may 
be mentioned those referable to the central nervous system—dizziness, some- 
times severe enough to resemble alcoholic intoxication, headache, nausea, in- 
definite malaise, cyanosis, and acidosis. Symptoms of more importance are 
fever, skin rashes, and occasionally hepatitis, agranulocytosis, and acute hemo- 
lytic anemia. It should not be used indiscriminately, but only in those diseases 
where sound experimental or elinical research has demonstrated its value, as 
its administration may be attended with potential danger to the patient. Care- 
ful supervision of a patient taking sulfanilamide should reduce to a minimum 
the danger of its administration. 

The drug is readily absorbed and passes into the blood and tissues when 
given by mouth. It is eliminated from the body in the urine, partly in unchanged 
form and partly as a conjugated derivative with acetic acid formed in the liver 
(this acetyl derivative is inactive therapeutically). The drug penetrates all 
fluids and tissues of the body and is present in these, with the exception of 
bone and fat, in about the same amount as in blood. This rapid diffusion and 
penetration of the drug to all parts of the body is undoubtedly one of the factors 
which make it a suecessful chemotherapeutic agent. 

Numerous drugs allied to sulfanilamide have been tried experimentally and 
clinically. None of these appear to be as good as or better than sulfanilamide, 
with the exception of sulfapyridine. This drug has proven about as effective 
in pneumocoecus pneumonia and meningitis as is sulfanilamide in hemolytic 
streptococcus infections. It is also the most efficient drug known at present for 
staphylococeal infections. 

What I have said above about the effect of sulfapyridine in pneumococeal 
infections does not begin to do justice to the miraculous effects of the drug. The 
serum treatment of pneumonia which has been in use for many years past has 
proved very effective, but it is limited in its use and is extremely expensive to 
give. Sulfapyridine has a much wider application. Statistical results have been 
accumulated during the past year in sufficient numbers to demonstrate its value 
beyond question, but one who has seen pneumonia patients treated with this 


drug does not need statistics to be convinced of its value. I can recall clearly 
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one of the first cases which was treated with the sodium salt of sulfapyridine, 
and the dramatic results obtained. A woman of sixty-two years was seriously 
ill with pneumonia and at a stage where competent clinicians felt that death 
was only a matter of hours. Two intravenous injections of the sodium salt of 
sulfapyridine were given. The next morning the patient’s temperature was 
normal and she appeared well. This sharp fall of temperature in a patient seri- 
ously ill, frequently occurring in twenty-four hours after the administration of 
sulfapyridine, and accompanied by signs that a very sick individual has become 
a well one, is one of the dramatic results of modern medicine. Sulfapyridine 
ean be given by mouth just like sulfanilamide, and it is only in emergencies that 
intravenous injection of the sodium salt is indicated. On the whole sulfapyridine 
appears to be more toxic than sulfanilamide. As compared with sulfanilamide it 
has many disadvantages, but is the drug of choice at present for use in pneumo- 
coecus infections, although my own feeling is that it is by no means the final 
answer to the problem of the chemotherapy of pneumonia. 

No satisfactory explanation of the mode of action of sulfanilamide in curing 
bacterial infections has as yet been attained. In a consideration of this problem 
three factors are involved: the drug, the infecting organism, and the host. The 
first step in any explanation is to decide to what extent the reaction between drug 
and bacteria is sufficient and to what extent the defense mechanism of the host 
plays a role in changing the drug or in removing the organism. At present, the 
balance of evidence would seem to indicate that sulfanilamide affects the in- 
vading bacteria in the sense of exerting a bacteriostatic or bactericidal action 
which is not sufficient to effect sterilization without the cooperation of the defense 
mechanism of the host. 

This question of the mechanism of action of these new drugs is a very im- 
portant one. If it could be solved, the search for new drugs better than those 
we already have for treating certain infections and also for drugs to control 
infections not susceptible to treatment would be put on a firm scientific basis, 
independent of the more or less haphazard methods used at present. This is 
where medical research in its broadest sense comes in. One needs all the in- 
formation possible about the chemical behavior of these drugs, about their effect 
upon the normal and abnormal! human organism, about their effect upon different 
bacteria under various conditions, as well as information about the response of 
different strains or groups of bacteria of the same genera, and detailed informa- 
tion about the intimate metabolic habits of various bacteria. Here research, no 
matter how remote and isolated, will be needed to fill in and complete the 
picture, and enable us to use these new weapons against infectious diseases with 
the full knowledge which should be necessary for their truly scientifie and in- 
telligent use. 

In conclusion, may I express the hope that the use of this fine new building 
which is being dedicated today may stimulate and expand the medical research 
with which the name of the medical school of the University of North Carolina 
has always been associated. 
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CASE NO. 49 


FRACTURE OF MANDIBULAR CONDYLE COMPLICATED 
BY SEQUESTRATION 


Don H. Beuuincer, D.D.S..* ANp Frep A. Henny, D.D.S.,¢ Derrorr, Micu. 


T HAS long been considered good treatment to abstain from open reduction of 
fractures of the mandibular condyle, resorting instead to immobilization by 
interdental ligation or traction. Results with this type of treatment have been 
excellent and we are not offering this case report to criticize the present methods 
of treatment in any way, but rather as a matter of interest and as an illustration 


of a possible complication. 


Fig. 1 Appearance of the wound prior to operation Probing of this area produced con- 
tact with the denuded zygoma. Apparently the zygoma was denuded as a result of the long- 
standing infection in the area 


The patient, a white man, 18 years of age, was first injured on May 6, 1940. 
At the time, he was working in a bakery and was drawn into a large dough 
mixer, causing his head to be struck repeatedly against the walls of the mixer. 
*Surgeon-in-Charge, Division of Oral Surgery, Henry Ford Hospital. 
+Associate in Oral Surgery, Henry Ford Hospital. 
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He was admitted to his local hospital with the diagnosis of skull fracture, and 
contusions and lacerations of the face. A considerable amount of swelling 
ensued and an abscess which localized in the right cheek was incised and drained. 
There was a continuous drainage of pus until Dee. 9, 1940, when he was com- 
mitted to our eare. 

Physical examination was essentially negative with the exception of a 
peripheral paralysis of the seventh nerve. Paralysis was largely limited to 
the orbital branch, although there was generalized muscular wéakness of the 
right side of the face. According to the patient’s statement, this paralysis had 
been present only since the date of accident. 

X-ray findings were reported as follows: ‘‘There is evidence of some 
clouding of the right antrum with considerable thickening of the mucous mem- 
brane. There is irregularity in the bony outline. The zygoma also has consider- 
able irregularity in density, some areas suggesting possible destruction. We 
believe that this probably represents evidence of osteomyelitis of the zygoma.’’ 

Accordingly, it was felt that the drainage of pus could be thus accounted 
for, and it was decided to explore the area under general anesthesia. The proce- 
dure as dictated at operation was as follows: ‘*The face was prepared with 
hexylehlorometacresol. A horizontal incision was made through the skin, begin- 
ning just anterior to the ear on the level with the zygomatic arch. Dissection was 
carried down to the mandibular fossa, where the head of the condyle was found 
to be evulsed from the fossa and appearing entirely devitalized. It was removed. 
The wound was thoroughly explored for other sequestra but none were found. 
The fascia was closed with interrupted gut and the skin with silk.”’ 

Pathologie report: ‘‘The specimen consists of a small irregular piece of 
bone measuring 1.5 em. across. Examination of the fragment of bone reveals 
the entire portion to be devitalized. The lacunae are empty. The bone marrow 
is in most areas filled with dark purple, necrotic, granular debris. In some 
areas, however, there is evidence of an acute and chronic inflammatory reac- 
tion with infiltration of polvmorphonueclear leucocytes and lymphocytes, and 
there is evidence of active fibrosis. Along one margin is a proliferation of 
granulation tissue, and this area is very vaseular.”’ 

Slight drainage through the incision persisted for about two weeks.  In- 
formation as to whether the lacerations suffered at the time of the accident 
actually penetrated to the region of the fracture was unavailable, however, from 
the position of the sears, it would seem unlikely. 


Editorial 


The Vitamin B Complex 


Due to the autonomic development of dentistry, the local causes of oral 
disease have received more attention than underlying conditions of a general 
character. Thus, infectious organisms are often looked at as the exciting cause 


of an ulcer, or dental disease, or the etiologic factor of trigeminal pain, when 


the primary cause is much more fundamental, though harder to detect, more 
difficult to visualize. 

On the other hand, supportive treatment is frequently prescribed in an 
empiric manner without first determining the specific systemic factor by clinical 
or laboratory investigation. Just because a certain vitamin therapy has been 
found effective in a particular oral lesion does not mean that every case should 
be treated by the same method. There are many somatic factors that may pre- 
pare the soil, allow bacteria to become pathogenic, and produce disease. Among 
such systemic factors, vitamin deficiencies play an important part. Many ar- 
ticles have been published during the last two or three years dealing with 
clinical observations, as well as biochemical and experimental investigations, 
concerning the various component factors of the vitamin B complex. 

The literature regarding these vitamins is quite voluminous, and precise 
knowledge has not as yet become completely crystallized. In a number of in- 
stances, the results reported by various investigators are controversial. The 
following are some of the newer facts which apply to our field: 

Thiamine Hydrochloride or vitamin B, destroys pyruvie acid and promotes 
respiration of the tissue. The finding of elevated levels of blood pyruvate is, 
according to Platt and Lu (1939),' often associated with deficiency of thiamine. 
Melnick and his associates (1939)? state that, if a patient is given a normal 
diet for a few days, and a test shows that a small amount of thiamine is ex- 
ereted in the urine, a deficiency is liable to exist. The normal minimal exeretion 
of thiamine in a twenty-four-hour sample of urine is ninety micrograms for 
males and sixty micrograms for females. It takes two weeks before urinary 
excretion of thiamine returns to the basal level after the patient has been on a 
deficient diet. Borson (1940)° states that the efficiency of thiamine depends 
in part on the degree of absorption and exeretion, that large oral doses are 
absorbed incompletely, and large parenterally administered amounts are ex- 
ereted rapidly, and that, therefore, small frequent doses are utilized best. Not 
all patients absorb thiamine well when it is administered by mouth. Evidence 
has been presented by Badger and Masunaga (1939)* which suggests that ani- 
mals deficient in caleium do not properly utilize the available thiamine in their 
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Vitamin B: Deficiency States, Biochem. J. 33: 1525-1527 (Oct.), 1939. 
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diet. Bean and Spies (1940)° report that chronic diarrhea decreases absorption 
of this vitamin. 

In peripheral neuritis associated with pellagra, Spies and Aring (1938)° 
found patients promptly relieved of symptoms by intravenous injection of erys- 
talline vitamin B,, but the exact relation of thiamine to the metabolism of nerve 
tissue is still incompletely understood, as is shown by the article published by 
Meiklejohn (1940)* entitled ‘‘Is Thiamine the Antineuritic Vitamin?’’ Aring 
and Spies (1939)* express the belief that the relief of discomfort in neuritis 
of man probably results from the humoral nature of the vitamin. They recom- 
mend parenteral administration of at least 50 to 100 mg. of thiamine hydro- 
chloride each day in several doses ot 10 to 20 mg, each, and they state that, if 
there is no response in a week, further treatment is unavailing. 

Various papers deal with the use of thiamine in trigeminal neuralgia. 
Bakhsh (1939)° reported on the result of the administration of 10 to 30 mg. 
daily to seven patients with trigeminal neuralgia. Four patients experienced 
complete and dramatic relief, two, partial relief, and one was unaffected. Rose 
and Jacobson (1940)'° experimented with a number of patients. Some received 
large doses of parenterally administered vitamin B,, and others sterile water. 
They conelude that vitamin B, probably has no specific beneficial effect on 
trigeminal neuralgia. Improved patients may have a natural temporary re- 
mission, or are benefited through psychologic relief derived from constant medi- 
cal care. Barsook, Kremers, and Wiggins (1940)*' report on a large series of 
major trigeminal neuralgia cases. They administered 10 mg. of thiamine daily 
by the intravenous method. Those that did not respond promptly also received 
100 mg. of thiamine and 0.5 e.c. doses of concentrated liver extract intra- 
muscularly, thrice weekly (22.5 U.S.P. units per week). In addition the diet 
was modified and supplemented by one ounce (30 ¢.c.) aqueous concentrate 
of rice polishings (by mouth), and other members of the vitamin B complex. 
Of the fifty-eight patients under observation from six to fourteen months, 
thirty-seven are markedly improved, fifteen improved, three slightly improved, 
and three not improved. 

Herpes zoster, a neuritis with degenerative changes, also is benefited by 
subeutaneous administration of thiamine chloride, according to Goodman 
(1939).1*. The pain is relieved more promptly and lesions clear up at an earlier 
date than with local applications and salicylates. Weisberger (1941)** reported 
on the beneficial results on intraoral lesions of herpetic type, small pin-point 
vesicles occurring in the oral mucosa. 
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Nicotinic acid is of great importance for good health. It relieves many of 
the symptoms of pellagra, which, according to Taylor (1939),™ is a disease due 
to a multiple deficiency. The oral manifestations are quite marked in pellagra; 
the tongue is red (beefy tongue); then, edema of the gingivae and tongue ap- 
pears, and the lingual papillae of the latter becomes desquamated so that the 
surface is red and eroded. Ulcerations of the oral mucosa are common in pella- 
gra and occur in subclinical forms. They are generally infected by Vincent’s 
organisms. Wilder (1941)*° reports that a curious vascularity at the gingiva 
of the lower incisor region is seen in pellagra patients. 

The so-called ‘‘New Guinea mouth’’ caused by Vincent’s infection, with 
a death rate of 7 per cent, was found to be only slightly affected by orange 
juice but showed immediate improvement when treated with yeast extract, 
according to Kirpatrick and Clements (1934)."° King (1940)"* tested the 
therapeutic value of nicotinic acid in Vincent’s infection getting good results 
when treating patients with ulcers on the cheeks and gingivae with 250 mg. of 
nicotinie acid each day, the fusospirochetal infection disappearing after forty- 
eight hours. Weisberger (1941)** reported similar successes, using 200 mg. of 
nicotinie acid without local application. 

Xerostomia in a patient not showing any other signs of vitamin B deficiency 
was treated by Saphir (1940)** with yeast, thiamine chloride, and nicotinic 
acid. Therapeutic tests showed that 50 mg., t.i.d., was capable of maintaining 
the patient free from this symptom. 

The report of the beneficial effect produced by nicotinie acid in brucellosis, 
slow clotting, and a tendency to develop subeutaneous hemorrhages after slight 
trauma, led to experiments undertaken by Calder and Kerby (1940)* to see 
whether it would arrest hemorrhage after tooth extraction in patients with de- 
layed clotting time. Application of a solution of nicotinic acid on a cotton 
pledget to tooth sockets gave very gratifying results. 

The porphyrin content of the urine (porphyrinuria) has been used to 
evaluate nicotinic acid deficiency because nicotinic acid administration has been 
found to cause its exeretion to be decreased to normal amounts. Rosenblum and 
Jolliffe (1940)*° found this test of no value in the diagnosis of pellagra, but 
thought it reflected the presence of hepatic dysfunction. However, various 
chemical estimations of nicotinic acid are recommended. These are colorimetric 
tests, such as that which depends on the reaction with cyanogen bromide and 
aniline, which produces a yellow color (see Melnick and Field, 1940).? 

A syndrome reported by Jolliffe (1939)?! should be mentioned briefly 
because of its oral interest. It is characterized by a clouding of the conscious- 
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ness, cogwheel rigidities, and uncontrollable grasping and sucking reflexes, 
either with or without manifestations of deficiency disease. They suggested 
that this syndrome represented an acute, complete lack of nicotinie acid, in 
contrast to pellagra, which they regarded as a chronie deficiency. 

Riboflavin or vitamin B, deficiency was first described by Sebrell and Butler 
(1939)? who produced experimentally and described lesions on the corner of 
the mouth which progressed to transverse fissuring. This disease has been known 
by the name perléche and is now ealled angular cheilosis. In addition, we may 
find in this deficiency seborrheic accumulations at the nasolabial fold and a shark 
skin appearance of the skin over the nose. Kruse, Sydenstricker, Sebrell, and 
Cleckley (1940)** reported other manifestations, such as glossitis, which is often 
recognized before other signs of riboflavin deficiency are present; besides, there 
may be observed conjunctival and ocular disturbances, interstitial keratitis, 
photophobia, dimness of vision, and abnormal pigmentation of the iris. In the 
mouth, the mucosa is abnormally red and shiny, and the tongue is clean with 
flat rather than atrophic papillae. The color of the tongue is definitely purplish 
red or magenta in contrast to the beefy red tongue mm pellagra. Weisberger 
(1941)** has deseribed a tongue lesion coexisting with conjunctivitis. It con- 
sisted of a patchy desquamation, the center of which was atrophic and the 
periphery raised. He states that such lesions will respond best to intravenous 
injections of 1.5 mg. of riboflavin. 

In many of these cases, complete cure has been reported from the intra- 
venous administration of riboflavin or from 2 mg. five times a day of riboflavin 
taken by mouth for five to ten days. In some, however, riboflavin is not effective, 
especially not in cases associated with hypodromie anemia, in which the adminis- 
tration of iron is of help. Smith and Martin (infra)** reported that pyridoxine 
hydrochloride benefits some of these cases; in one, however, the lesion healed 
only when concentrated liver extract was given for one week. 

Pyridoxine or vitamin B, is another important constituent of the vitamin B 
complex essential to human nutrition. It relieves muscular weakness and 
rigidity. Smith and Martin (1940)** reported that cheilosis can be treated suc- 
cessfully with synthetic pyridoxine hydrochloride. They reported several cases 
resulting from a deficiency of riboflavin which yielded with a dramatic response 
to pyridoxine. Hypochromic anemia develops in dogs on a diet deficient in 
pyridoxine, which, as McKibbin and associates (1939)?° demonstrated, is not 
relieved by administration of iron. It may be supposed, therefore, that in eases 
of cheilosis associated with hypochromic anemia the administration of pyridoxine 
rather than of iron may be of advantage. Smith and Martin*™ point out that 
either (1) a primary and specific deficiency of riboflavin is responsible for 
cheilosis, pyrodoxine acting only indirectly, or that (2) a primary and specific 
deficiency of pyridoxine is responsible, riboflavin acting indirectly, or that (3) 
both riboflavin and pyridoxine are necessary to maintain the integrity of the 
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lip. The fact that in one case, as already stated, cheilosis did not heal completely 
with pyridoxine, riboflavin, and nicotinic acid, but finally yielded when 445 
U.S.P. units of concentrated liver extract was given for a week, supports further 
a statement frequently made by Spies. Spies claims that clinical deficieney dis- 
eases do not always occur as a single entity, but are often complex syndromes 


involving a number of vitamins and often other factors. No single item explains 


the process of life, and diseases are often much more complicated than they 


appear, 


K. H. T. 
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Vincent’s Stomatitis: By Lieut. Col. R. W. Leigh, D.D.S., M.A., F.A.C.D., 
Retired, The Military Surgeon 86: 588, 1940. 


In 1902 Colonel Robert T. Oliver, dental surgeon United States Army, 
reported his experiences with an epidemie of ulcerative gingivitis. Oliver had 
eighty-five men in his organization in Manila, and at least half the men became 
severely afflicted with the lesion. Infectious precautions were instituted for the 
first time and aided materially in clearing up the condition. 

In 1906 Dr. Thomas L. Gilmer of Chicago described this disease entity and 
outlined successful therapeutic measures. During the World War the author 
saw many cases and used in the treatment hydrogen peroxide, or potassium 
permanganate 1:2,000, as a mouthwash. Topical applications of hydrogen 
peroxide, or a saturated solution of methylene blue were made several times 
a day. Saline cathartic, liquid diet and citrus fruits, and rest were prescribed. 
Smoking was prohibited. 

J. Cook. 


Calcium and Phosphorus in Relation to Oral Pathology: By First Lieut. 
William A. Musgrave, D.D.S., Dental Reserve, Inactive, The Military Sur- 
geon 88: 169, 1941. 


Local factors alone are not responsible for the development of pyorrhea 
alveolaris. A metabolic diagnosis should be made in recurring cases and also 
studies of the pH and inorganic salt content of saliva and urine. 

In the treatment of pyorrhea from a dietary standpoint, the usual methods 
of sealing, medication, and surgery when indicated should not be overlooked, as 
these plus diet are essential for good results. Good judgment and the clinical 
symptoms of the patient should be considered in selecting metabolic cases. 

From a chemical standpoint pyorrhea may be divided into three classes. 

1. Low calcium and very high phosphorus, characterized by congested, 
bleeding gums, soft tissue pocket formation and excessive calcareous deposits. 

2. Low ealeium and low phosphorus, where clinically the mucous membrane 
is in excellent tone with no pocket formation and no deposits. There is a 
marked alveolar bone destruction and the teeth become loose. 

3. High caleium and low phosphorus where the irritation may be the result 


of salivary deposits. 


pH Ca. P. Ratio 
In group 1 
Saliva 6.9 83 .245 1 
Urine 7.0 15 1.243 5 
In group 2 
Saliva 7.8 14 143 1 
Urine 6.0 18 455 3 


In group 3 
Saliva 8] 20 19] l 
Urine 
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Add to diet 
Group 1.—Increase calcium with: 

Milk, buttermilk, American and cottage cheese and increase use of fats 
and oils, bacon, cream, and butter. Decrease amount of phosphorus by 
allowing one meat meal per day. 

Group 2. 

Quart of milk plus use of calcium containing foods. 
Group 3. 

Should be placed on a well-balanced diet. 

The use of dietary methods in addition to the regular technique employed in 
the treatment of pyorrhea has brought about very gratifying results according 
to Musgrave. 


T. J. Cook. 


Development and Etiology of the Dentigerous Cyst: By William Bauer, M.D., 
J. A. D. A. 27: 904, June, 1940. 


This is a description of the development of a dentigerous cyst. In the 
mandible of a girl, aged 714 years, who died of diphtheria, the author observed 
a dentigerous cyst in the developmental stage and collected microscopic evidence 
relating to its formation and etiology. The area involved was beneath the 
mandibular left deciduous lateral incisor. The right permanent incisors and 
left permanent central incisor were erupted. According to microscopic findings 
the permanent tooth germ embedded in the cyst consisted of small sections of 
enamel, fairly well-formed dentine, and a short root covered by cementum. 
Remnants of Hertwig’s sheath were visible along the cementum. The pulp 
tissue was intact except for certain parts which were atrophic. The enamel 
epithelium (cuticle) did not envelop the crown but was detached by a very 
large blister, forming the epithelial lining of the cyst. The cyst contained 
dest royed epithelial cells and cholesterol crystal. 

The tissue surrounding the cyst gave evidence of inflammatory alterations. 
Bone was being resorbed on the labial side of the cyst showing that growth 
proceeds toward the lingual surface of the mandible. 

Regarding the deciduous tooth which was still present in the mouth, it was 
found that part of the root was resorbed due to pressure caused by the cyst. 
Only a thin layer of dentine separated the cyst from pulp, and proliferating 
epithelial strands projected from the pulp to the epithelial lining of the cyst. 

The tissues remote to the cyst showed evidence of encapsulation, hemor- 
rhages and detritus; hyaline degeneration and callus formation. These facts, 
plus a history of trauma three years previous to the time of death, are presented 
as proof that in the pathogenesis of dentigerous cysts mechanical trauma may 
play an important part, causing a transudation through the enamel epithelial 
layer, detaching the latter from the enamel. Pressure from the eyst causes 


flattening of the epithelial cells and resorption of the surrounding bone. 


L. L. Taft, D.DS. 
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Malignant Melanoma: By Tibor De Cholnoky, Annals of Surgery 118: 392, 
March, 1941. 


An important tumor among the malignant tumors-—both clinically and 


pathologically; affects all ages, and treatment is far from satisfactory. 
Etiology: A melanoma often develops insidiously from a brown, black or 
bluish pigmented spot, and may be encouraged by trauma. 
Report of a case shows metastasis to the lower jaw from a malignant 
melanoma of the toe. The toe had been cauterized, then excised by a chiropodist, 


later treated with the electric needle. 


Melanomas may develop anywhere in the skin or, rarely, in the mucous 


membrane. 

Distribution (117 Cases) : Treatment Statistics 
Head, 40 per cent ) yr. arrest in 42.3 per cent 
Lower extremities, 26 per cent 10 yr. arrest in 19.2 per cent 


Upper extremities, 15 per éent 


Prognosis is invariably fatal if not controlled by surgery or irradiation. 
Younger people seem to die more quickly from the disease than older. 
Radical surgery is the treatment of choice. 


Cook. 


Malignant Melanoma of ithe Palate: [By II. C. Gotshalk and C. F. Lessmer, 
Arch. Path. 30: 762, Sept., 1940. 


A case is reported of melanoma which had its origin on the palate. The 
patient, a Japanese woman, aged 25, was seen May, 1939, with the complaint of 
a swelling of the roof of the mouth and with general weakness. 

It was noted that dark pigmented spots were present on the palate since 
birth, and that in 1938 the pigmentation became more apparent. Late in 1938 
the pigmented area which appeared bluish became slightly elevated and turned 
black. The gingival tissues became involved and the maxillary teeth became 
loose. Teeth were removed which caused an apparent exacerbation of the 
growth. 

In April, 1939, there was present on the palate a black spongy mass which 
bled from the slightest trauma. The anterior cervieal glands on the right side 
were discrete and palpable. Biopsy of the tumor was malignant melanoma. The 
growth failed to respond to treatment and the patient died in November, 1939. 
At autopsy metastatic tumor tissue was found throughout the body. 


Cook. 


Original Articles 


THE IMPORTANCE OF CASE HISTORY TAKING IN ORAL SURGERY 
PRACTICE 


Reep O. Dingman, D.D.S., M.D., ANN ARBOR, MICH. 


LAGNOSIS is the art and science of recognizing the presence and nature 

of disease by an evaluation of its various distinctive signs, symptoms and 
characteristics. As modern rational therapy is based upon the scientifie inter 
pretation of the changes in structure and function of the body tissues the im- 
portance of an accurate diagnosis is at once evident. There can be only one 
true diagnosis and the success of treatment is dependent upon its establish- 
ment. Therefore, in our endeavor to render the best possible service to the 
patient every known method should be employed, if necessary, in making an 
accurate diagnosis. 

The character of oral surgery practice is changing rapidly because of con- 
sistently greater demands being made by the health service professions and the 
laity. The field is extensive and in its scope is not unlike other specialized 
fields in medicine including ophthalmology, otolaryngology, obstetrics, and gen- 
eral surgery. An unusual amount of training and specialized skill are required 
to diagnose and treat diseases of the oral cavity, and for this reason it is not 
practical for the general practitioners of medicine or dentistry to have a very 
comprehensive knowledge of oral disease. The medical and dental professions 
and the publie are therefore depending more and more upon the oral surgeon 
for the treatment of these conditions. 

The successful oral surgeon of the future must be more than an exodontist. 
He must be as well grounded as the physician in the basie sciences. Diagnosis 
of mouth conditions requires a broad general concept of disease and an appre- 
ciation of the relationship of diseases of the mouth to disorders of other parts 
of the body. Even in making an examination for the diagnosis of a local econ- 
dition the field of observation must be broad. The examiner should be alert 
to general conditions that indirectly influence the oral lesion. Since oral surgery 
is a health service closely paralleling the specialties of medicine, it cannot de- 
velop independently of medical methods. 

Because of the great number of systemic diseases exhibiting oral lesions, 
one is immediately impressed with the importance of a knowledge, on the part 
of the oral surgeon, of the manifestations of the more common systemic condi- 
tions in which oral lesions oceur. Although it is not within the scope of our 
specialty to diagnose and treat many of these conditions, we may by simply 
taking a eoncise and accurate history arrive at a tentative diagnosis that will 
enable us to intelligently refer the patient to the proper practitioner for treat- 


ment. 


Assistant Professor of Oral Surgery, University of Michigan. 
Read before the American Society of Oral Surgeons and Exodontists at the Twenty-Second 
Annual Meeting, Cleveland, Ohio, Sept. 6, 1940. 
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A diagnosis should be made only after a careful consideration of the sub- 
jective findings, commonly known as symptoms, and the objective findings, or 
the data compiled as a result of the physical examination and special examina- 
tions. An adequate diagnosis might conceivably be established by consideration 
of only one or the other of these, but both an accurate history and a careful 
examination are preludes to the greatest number of satisfactory and complete 
diagnoses. 

We, as oral surgeons, not infrequently attempt to arrive at a solution to a 
diagnostic problem by means of consideration of the physical and laboratory 
findings alone with disregard for the history. This undoubtedly results in many 
errors with final embarrassment to the diagnostician and dissatisfaction on the 
part of the patient. This is not alone the fault of the examiner but in most 
cases is a matter of inadequate training. The dental schools are almost uni- 
formly consistent in their failure to teach students the value of case history 
taking in diagnosis. 

The importance of case history taking in the practice of oral surgery can- 
not be overestimated. In many instances the history of a case is relatively 
more important to the oral surgeon than it is to the physician in making a 
diagnosis because the oral surgeon does not usually have the benefit of a general 
physical examination or extensive laboratory studies. He must rely upon the 
history of the case and a keen sense of observation to give him leads along these 
lines. In many eases a carefully taken history, including salient data, carefully 
written, and properly appraised will alone establish the diagnosis. This is 
notably true of tic douloureaux in which disease the physical and laboratory 
findings are of little help and the diagnosis is made chiefly from the history. 
Hemophilia, hemorrhagic tendencies, cardiae disorders, lung disease, stomatitis 
due to drug poisoning and idiosyncrasies, heavy metal poisoning, salivary gland 
obstructions, vitamin deficiencies, neuralgias, early acute osteomyelitis, and 
early deep infections are only a few of the many conditions in which the his- 
tory is an important factor in diagnosis. In an oral surgery practice where a 
great percentage of the work is done under general anesthesia, it is not always 
practical to have a medical consultation in each case but by careful questioning 
it is possible to evaluate the risk to be taken in performing the operation or in 
giving the patient a general anesthetic. 

Case history taking is an art and science which taxes the ingenuity, judg- 
ment, tact, and breadth of clinical experience of the examiner to the fullest ex- 
tent. The most valuable case histories are taken by those with clinical expe- 
rience extensive enough to enable them to search out and evaluate the most im- 
portant facts in the case. A wide clinical experience is a necessary prerequisite 
of keen diagnostic ability. This does not necessarily mean years of experience. 
One man, making full utilization of the senses of sight, touch, hearing and 
smell, can gain more experience in a year than another in a lifetime who looks 
but does not see, touches but does not feel, listens but does not hear, and smells 
but does not detect. A history may be valueless and extremely misleading if 
hurriedly taken and improperly appraised. The length of a history is by no 
means an indication of its value. It is better to have a short accurate concise 
statement containing the important facts regarding the case than a voluminous 
amount of extraneous material. A brief history containing salient facts is a’ 
once obviously more valuable than one written at length, but because of the 
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inexperience of the questioner contains an abundance of irrelevant data pre- 
sented in an incoherent manner. By brief proper queries, mainly as to how 
function has been altered, valuable information can be obtained without much 
loss of time. <A nice knowledge of disease is necessary in order to determine 
along which lines the questions are to be directed and in order to distinguish 
the relevant from the irrelevant. 

To the young man in the field this may sound rather discouraging. How- 
ever, if he makes a practice of taking routine histories in a careful, orderly, 
systematic manner, he will soon discover that it is not as difficult as it first 
appears. Not only will careful case history taking aid him in diagnosis, but 
it will afford an adequate record system, the careful study of which will even- 
tually result in the crystallizing of very definite ideas regarding the diagnosis 
and treatment of oral diseases. 

Questions well chosen and carefully asked will enable the oral surgeon to 
select the patient who should be sent to the physician for a physical examination 
or to select the patients who should be hospitalized. The average ambulatory 
patient seeking the services of an oral surgeon is in good general health and 
the econtraindications to general anesthesia in most instances are diseases of 
the circulatory or respiratory system. A few well-directed questions such as the 
following will bring to light any gross disturbances of either of these systems: 


1. Have you been ill recently? 

2. Have you ever had any serious illnesses? 
3. Do you tire easily? 

4. Do you have shortness of breath? 

». Do your ankles swell? 

6. Do you have pain over your heart? 

Do you have a cold? 

8. Do you have a cough? 


9. Have you ever had lung disease ? 


It is also advisable to add: Do you have diabetes or kidney disease? Questions 
answered in the affirmative can be elaborated upon and if the surgeon thinks it 
advisable, the patient can be sent to a physician for examination. 

After experience and practice are obtained in history taking, the procedure 
may be modified to fit the individual needs in any particular case. Obviously 
the recognition of a trivial condition would not necessitate a complete medical 
history. Nor would it be judicious practice to enter into a lengthy investigation 
of the family history in the case of a severe acute deep infection, a compli- 
cated fracture, or an acute dentoalveolar abscess. In the more obscure condi- 
tions, questions must be intelligently directed in a manner designed to establish 
certain symptom complexes that are characteristic of the suspected disease. 
Oftentimes this is a slow, tedious, time-consuming procedure, but in final analysis 
may pay rich dividends in satisfaction to the examiner. 


Case 1—A 45-year-old white farmer was admitted to the hospital 
complaining of weakness of the wrists and ankles, lassitude, obstinate 
constipation and colic. Examination showed a ‘‘lead line’’ on the gums, 
muscle weakness and red blood cell stippling. A diagnosis of chronic 
lead poisoning was made but no history of contact could be established. 
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Every possible source of contact was investigated. The patient’s house- 
hold, barns, tools, water supply and food supply were studied. He had 
done no painting, nor had he sprayed his crops with anything con- 
taining lead. He was discharged from the hospital improved after two 
weeks of treatment but returned six weeks later in much worse condi- 
tion. He was questioned day after day. Finally it was learned that 
the patient often used a small bore rifle on his farm to shoot hawks. 
He had earried a handful of 22 caliber, lead-nosed bullets in his trousers 
pocket for several months. It was his habit to handle these at idle 
moments throughout the day. He had not considered this significant, 
and it was only after repeated questioning that the source of the lead 
was discovered. He recovered without incident when the bullets were 
discarded. 

Case 2.—A 15-year-old white boy recently came to the office with an 
acute dentoalveolar abscess due to a carious mandibular molar. It was 
observed that he had a sty on one eyelid and that he was pale, mal- 
nourished, weak, and drowsy. His mother volunteered the information 
that he had recently recovered from a siege of boils. A set of cireum- 
stances of this nature at onee suggested some underlying systemic dis- 
ase. On further questioning, it was discovered that during the past 
year the patient slept from 16 to 18 hours a day, drank excessive 
amounts of water, had frequency of urination, voided excessive 
amounts, and despite an unusually good appetite had lost weight and 
had become weak. The symptom complex of weakness, loss of weight, 
polydypsia, polyuria, and polyphagia is suggestive of diabetes mellitus. 
On examination by a physician, the boy was found to be on the verge 
of diabetic coma with four plus sugar, four plus acetone, and four 
plus diacetic acid determinations on urinalysis. This patient might 
have gone into coma and died as a result of diabetes had the condition 
not been discovered. 

Stomatitis due to a drug reaction is often difficult to diagnose beeause of 
its obscure nature. In diagnosing these conditions, the history is of the utmost 


importance and is often very difficult to obtain. This is due in part to careless- 


ness in questioning the patient and is also in part due to the fact that the 
patient does not appreciate the significance of what the examiner means by 
the term ‘‘drugs.’’ Not infrequently a patient, when asked if he has been 
using any drugs, will answer in the negative. However, after careful ques- 
tioning, it may be discovered that the patient takes some type of sedative, or 
in many instances some type of cathartic of a proprietary character that the 
patient does not consider a drug. One of the important ones to question about 
at the time of taking the history is phenolphthalein. This drug is contained 
in many of the catharties commonly sold over the drug counter and is a very 
common etiologic factor in oral lesions. The difficulty of getting a history of 


drug ingestion in some eases is well illustrated by the following: 


Case 3.—A 35-year-old woman was brought to the office by her phy- 
sician and dentist who had been collaborating in the treatment of what 
they termed a Vineent’s infection. After three weeks of intensive treat- 
ment, they failed to get favorable results and came for consultation. 
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Both the physician and the dentist insisted that the case was Vincent’s 
stomatitis, but of a very persistent type that would not respond to the 
usual treatment. It was felt that the condition was not Vincent’s in- 
fection, but it was decided to continue the treatment for Vineent’s in- 
fection for a few days until the diagnosis was established. A case his- 
tory was taken with special emphasis on drug ingestion. The patient 
denied taking medication in any form. She was seen on several dif- 
ferent occasions and various angles of the history were again investi- 
gated, but each time the patient denied taking anything. Finally 
after almost a week of observation and further questioning regarding 
drugs, the patient said, ‘‘ Well, doctor, I do tage two grains of calomel 
every day but I don’t think you would consider that a drug.’’ When 
the calomel was stopped, the mercurial stomatitis cleared up. 


Case histories should be in writing so that at the completion of the exam- 
ination the material can be carefully studied and appraised. After some prac- 
tice in history taking, the examiner may jot down notes as he goes through the 
routine and following the examination write, at his leisure, the case history in 
detail. This material may later be invaluable in the event of medicolegal pro- 


ceedings, as illustrated by the following incident: 


A leading oral surgeon recently removed four impacted third 
molars under nitrous oxide anesthesia from a 20-year-old college stu- 
dent. Postoperative hemorrhage was very severe and was controlled only 
after several days during which time all known methods for the control 
of bleeding were employed. About the time the bleeding was checked, 


the patient developed extensive infection involving the lower jaw, and 


side of the face and neck on one side. The case required continuous 
special nursing eare, transfusions, and surgical measures for manage- 
ment of the infection. The convalescence was complicated by extensive 
osteomyelitis of the mandible, necessitating a long course of hospitaliza- 
tion. The patient missed a vear of college. 

Attorney for the plaintiff maintained that the surgeon was negli- 
gent in not taking a detailed written history in which he would have 
learned that the patient had recovered only three months previously 
from a severe case of pneumonia and, therefore, was not in good physical 
condition. Negligence was also claimed because a physical examination, 
bleeding and clotting time, and complete blood and urine studies were 
not done before undertaking an operation of such magnitude. 


It is probable that the same complications would have developed if only 
one tooth had been removed. It is quite probable that the plan of treatment 
would have been the same even though a more detailed history and physical 
examination had been done, but the value of a complete written record, in this 
instance, can readily be appreciated. 

Various printed forms are available listing the main headings, with space 
left under each heading in which the history is to be written. These are not 
desirable as often there is insufficient space to adequately accommodate the 
material to be recorded. Printed forms, likewise, contain spaces for informa- 
tion which in the case under consideration may be highly irrelevant. The 
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standard plain white 9” by 12” history sheet is the most practical material to 
use. This allows for expansion in those instances where elaboration is desirable 
and necessary; it contains no irrelevant material and its size permits ease in 
handling and filing. 

Many men use the card system successfully and find that the smaller size 


allows for greater convenience in handling and storing. There is no objection 
to this if the examiner will use enough ecards for each patient to adequately 
record the important data. There is a temptation to crowd the material all 
on one ecard, with the result that much of the material is illegible and dis- 
tinctly insufficient to be of value for future reference. 

Examiners with wide clfnical experience may modify the usual method of 
history taking to suit the case under consideration, the character of the questions 
being determined by the patient’s statement of his chief complaint. Variations 
and modifications are justifiable, but for the less experienced practitioner and 
even for those with wide experience, in many cases where the complaints are 
obscure, the following routine is suggested. 


I Chief Complaint: (C.C.) This is a short statement of the thing most noticed 
and complained of by the patient. It should be short and in the patient’s own 
words. For example: ‘‘tumor of the tongue,’’ ‘‘swelling of the jaw,’’ ‘‘sore 
mouth.’’ 


IIT Present Illness: (P.I.) This should be a chronologic development of events, 
beginning with the first symptom and leading up to the present status of the con 
dition. Have the patient develop this in his own words as nearly as possible. 
Many patients are unable to do this and will resort to endless time-consuming 
rambling about irrelevant subjects. In these cases, the facts regarding the present 
illness must be drawn from the patient by careful questioning. This information 
should include the exact date of onset; the first symptoms noticed—(fever, chills, 
sweats, pain) and the progress of such symptoms from day to day; date of giving 
up work; date when patient last felt well. Insofar as is possible, ask the patient 
short, one- or two-word questions and demand short, concise answers. 

When definite symptoms are present, they should be carefully analysed as 
variations in the character of the symptom may prove to be an important factor 
in the differential consideration. This is especially true of pain. Pain is one of the 
most common and important symptoms of oral disease. It is the symptom that 
brings most patients to us for treatment. Pain has a wide variation of quality and 
intensity and its character may establish the diagnosis. The sharp-shooting, 
lancinating pain of trigeminal neuralgia is typical and will establish the diagnosis, 
but a tumor of the Gasserian ganglion or of one of the divisions of the fifth nerve 
might cause a similar type of pain. The differential characteristic is a residual 
faint, dull, boring, burning pain with a small area of loss of sensation between 
paroxysms. Malignancy of the maxillary antrum or the fossa of Rosenmiiller gives 
a similar type of pain but does not occur in paroxysms. Tic douloureaux is at times 
difficult to differentiate from Tic of the ninth cranial nerve. The patient with ninth 
nerve Tic may get a paroxysm of pain on the act of swallowing, whereas, the mere 
presence of food in the mouth may initiate the pain in the fifth cranial nerve Tic. 
This is easily explained by a consideration of the innervation of the oral and 
pharyngeal cavities. When pain is a symptom, determine: regions involved; area 
and point of maximum intensity; character (dull, aching, sharp, lancinating, or 
wavelike) ; how induced; how relieved; how aggravated; relation to effort, meals 
and posture; time of onset and duration; presence of associated phenomena such 
as faintness, giddiness, nausea, vomiting, and fever; what treatment has been 
given and what relief has been noted from treatment. 

When headache is a symptom, determine: time of onset, duration, periodicity, 
locality (frontal, occipital, lateral, superficial, deep, change of locality) ; radiation; 


extension 
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- effect of mobility of head: how relieved; effect of stooping, reading, 


sewing, and light; relation to constipation, to food, effort, posture, excitement, 


menstruation, nausea, giddiness, vomiting, visual disturbances; inquire about family 


history of 


III Past 
(a) 


(b) 


(¢) 


* headache, allergy, or epilepsy. 


History: 
General health 
Diseases of childhood (duration, severity, date): measles, mumps, 
whooping cough, diphtheria, scarlet fever, chickenpox, St. Vitus Dance, 
acute rheumatic fever, sore throat, vaccination, serum reactions, etc. 
Other diseases and their outcome: malaria, typhoid, pneumonia, 
pleurisy, rheumatism, poliomyelitis, sore throat, tuberculosis, and gonor 
rhea. A history of syphilis may be difficult to get because some individ 
uals will deny infection and many others do not know they have had it. 
At times the history must be obtained by indirect questioning and by 
inference from a history of the presence of luetic lesions. Careful 
questioning may bring out the previous existence of chancre or secondary 
lesions such as mucous patches and skin lesions. Sore throat, skin erup 
tions, loss of hair or nails and miscarriages may be suggestive of luetic 
infection. Determine extent of treatment. 

Injuries and operations. 

History of each system. 

1. Cardiorespiratory—Inquire about cough, expectoration, hemoptysis, 
shortness of breath, night sweats, palpitation, retrosternal or pre 
cordial oppression or pain (relation to effort, radiation), swelling of 
ankles. 

Gastrointestinal—Inquire about appetite, eating habits, bowels (num 
ber and character of stools, presence of blood or mucous, visible para 
sites), nausea, vomiting (descriptive details), jaundice, pain (char 
acter and relation to eating), belching, flatulence, hemorrhoids, 
trouble with teeth. 
Gen:tourinary—Ask about urination, frequency, pain, difficulty in 
starting stream, presence of blood or pus, number of times voiding 
during day or night, edema. 
Neuromuscular—Inquire about headache, dizziness, insomnia, faint 
ing spells, nervousness, epilepsy, twitching, spasms, cramps, weakness, 
paralysis, abnormal sensory disturbances, neuralgias, wasting, ri- 
gidity, aphonia, aphasia, tinnitis, defects in special senses and organs 
of special sense. 
Bone and Joint—fractures, arthritis, deformities, swelling, limita 
tion of motion. 
Best weight—when, loss or gain, how rapidly. 
Observe and appraise mental condition and get opinion of reliability 
of response. 
Eyes—Inquire about glasses, history of failing vision, pain, double 
vision. 
Ears Note loss of hearing, pain, discharge. 
Nose colds, epistaxis, drainage. 
Menstrual—regularity, character, duration, pain, age of onset, inter 
menstrual discharge, age of menopause. Date of last period. 
Marital—Years of marriage. 
Number and health of children. 
Health of mate. 
Miscarriages—causes if known. 
Number of pregnancies. 
Marriage—happy or unhappy. 
Habits—Tobaeceo, alcohol, drugs. 
Work—character and surroundings. 


Sleep, exercise, recreation. 
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IV Family History: Of father, mother, brothers, sisters. 
Living—state of health. 
Dead—cause of death and age at death. 
Occurrence in family of condition similar to patient’s or of: 
Tuberculosis 
Malignancy 
Heart and kidney disease 
Nervous and mental disease 
Diabetes 
Gastrointestinal disease 
Syphilis 
Gout 
V Diagnosis From the History: 
Deductions from an appraisement of the symptomatology and the clinical 
course noted in the above data should form the basis for a tentative 


diagnosis at this point before proceeding with the physical examination. 


Standard abbreviations are permissible and desirable throughout the entire 
history and serve markedly to cut down the time necessary to write up a com- 
plete history. 

A number of valuable observations may be made during the course of tak- 
ing and writing up a ease history. Although this actually falls within the prov- 
ince of the physical examination and not within the discussion of history writ- 
ing, I believe that its mention at this time is desirable in order to emphasize 
its importance. In a sense we are all detectives. We must develop our special 
senses to the highest degree; especially our sense of observation. Before resort- 
ing to palpation, percussion, or auscultation, we must give the eyes a chance to 
observe. As many impressions may best be gained during the short interval 
during which the history is being taken, I will take the liberty of mentioning 
some of the most important possible observations at this time. 

Mental state. A fair estimate of the patient’s mental condition should have 
been gained by the time the history has been taken. Our diagnosis of the 
psychoses and neuroses must necessarily be made by what the patient says and 
the manner in which he says it. Those with insanity and delusions will be 
quite obvious; those with hysteria will show emotional instability; and the 
neurasthenie will betray himself by his mode of dress, low spirit, symptom com- 
plexes and phobias. 

Mode of approach. The ambulatory patient may show by his energetic 
gait and erect carriage that his condition is recent and not grave whereas the 
slow, deliberate gait of a bent figure may indicate a serious chronic illness or 
depressed mental state. The gait of tabes dorsalis, paralysis agitans, and hemi- 
plegia is characteristic. 

Facial expression. Valuable diagnostic data may be obtained by observa- 
tion of the expression. The hysterical and neurasthenie faces are unmistakable. 
The facial expression may convey states of pain, anxiety, uneasiness, worry, 
and may be a valuable index to the severity of the patient’s condition. Fever 
may be evident by the flushed skin; the acromegalie face and the paralysis of 
facial muscles in Bell’s palsy are characteristic. 

State of nutrition. Marked weight loss is usually indicated by wrinkling 
of the skin and loose fitting clothing and is suggestive of malignancy, tubercu- 


298 


Importance of Case History Taking 299 
losis, diabetes, or Graves’ disease. The appearance of malnutrition may be an 
indication of poor tissue reaction and slow recovery. 

Skin and mucous membranes. Pallor of the skin, gums and lobes of the 
ears noted during conversation with the patient suggests blood dyserasias. 
Jaundice, cyanosis, and pigmentation may be obvious. Eechymosis and pete- 
chiae may be significant findings. Leucoderma colli or other secondary syphilides 
may be noted. 

Hair and nails. The dry fine hair of myxedema or the patchy alopecia of 
syphilis may be noted. The cleanliness or lack of care of the nails may throw 
some light on the personal habits of the patient. Cyanotic watch-glass finger- 
nails may indicate a congenital heart or chronic lung disease. 

Lymph nodes. The enlargement of the cervicle chains makes one consider 
Hodgkin’s, tuberculosis, syphilis and infection. 

Cough and expectoration may help establish a fair presumptive diagnosis 
of tuberculosis, asthma, bronchiectasis, aneurysms of aorta, or pertussis. 

The quality of the breathing, the character of the voice and speech, the 
appearance of the eyes, and the ability to hear are other points which can be 
observed. Notched incisors, ulcerative and inflammatory gum conditions, miss- 
ing teeth and advanced pyorrhea may be noted. 

The hand may reveal: congenital heart disease or a chronic lung condition 
by clubbed cyanotic fingers; acute rheumatic fever by the red periarticular 
swellings; subacute or chronie arthritis by deformed joints; acromegaly by in- 
creased size; and myxedema by its spade shape. 

Edema of the face and eyelids would lead one to suspect nephritis or 
angioneurotic edema; swelling of the ankles would lead one to suspect nephritis 
or a cardiae condition. 

Numerous other examples could be cited but those mentioned are sufficient 
to show how vast a fund of knowledge can be gained by merely observing the 
patient during the period in which the history is taken and before the exam- 
ination proper has started. 

With a history carefully taken and analyzed and appraised, as outlined, 
the examiner should feel that he has developed a substantial foundation upon 
which to establish a tentative diagnosis before proceeding to the physical exami- 
nation. 
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THE ORAL SURGEON’S RESPONSIBILITY IN DIAGNOSIS 


Epwarp Reirer, D.M.D., M.S., F.1.C.D., CLEVELAND, OHIO 


HE question of responsibility in diagnosis is a difficult one to discuss. The 

difficulty arises primarily from my effort to interpret or give meaning to 
the word responsibility; a word which many of us seem to use rather freely 
in connection with the diagnosis of oral disease. We often say, for example, 
that the oral surgeon is responsible for the accuracy of his diagnosis. The 
meaning of responsibility here is not entirely clear. 

Unless we do know what the word responsibility means and understand 
clearly the relationship that it bears to the term diagnosis, we are likely to 
do what so many writers in our literature have done—raise a false argument 
to begin with and. then unwittingly come to a false conclusion. 

We are told that an accurate diagnosis is the basis of all successful treat- 
ment in the management of oral disease. There is some truth in that assertion 
but it is not the whole truth. It is quite true that no one can treat oral disease 
successfully without first establishing an accurate diagnosis. If the diagnosis 
is wrong the treatment is likely to be wrong. But from this we must not con- 
clude, as some frequently do, that the proper therapeutic measures will be 
instituted every time a correct diagnosis is established. The making of an 
accurate diagnosis can give no one complete assurance that the subsequent 
treatment will be correct. A number of instances can be cited to show that 
mistakes in therapy occur despite one’s accuracy in diagnosis. 


Case 1.—The first instance that comes to mind in this connection is the 
“ase of a patient about 35 years of age. He developed a swelling in the front 
of the neck that extended from the submaxillary region of one side to the sub- 
maxillary region of the other. The swollen mass sagged considerably under- 
neath the chin between the symphysis and the hyoid bone, as shown in Fig. 1. 

A rather unusual, if not significant, point that was noted in the first 
examination of the patient was the complete absence of acute symptoms. 
The patient had a large indurated tumefaction but he had no pain or tender- 
ness at any point in his neck. His pulse rate was relatively normal and there 
was no appreciable elevation above normal in his temperature. There was no 
trismus present, and the mucous membranes in the floor of the mouth were 
neither edematous nor inflammatory. The only objective symptom present was 
the large hard swelling underneath the chin and yet a pyogenic infection deep 
in the neck was suspected by the dentist who first saw and examined the patient. 

The diagnosis was correct. There never was any question about its ac- 
curacy, and yet the wrong treatment was given to the patient as you will 
presently see. First the application of ice packs to the swollen area was recom- 
mended and then sulfanilamide was prescribed in massive doses. This remedy 
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was given continuously over a period of ten days in the hope of getting a 
spontaneous resolution. Instead of resolving however, the swollen mass grad- 
ually inereased in size until mildly acute symptoms suddenly began to appear. 
This foreed a change in the plan of treatment. The use of cold packs was 
discontinued completely and hot wet compresses were substituted for the ex- 
press purpose of breaking down the brawny phlegmon into an area of fluctua- 
tion. This, too, was definitely wrong, for fluctuation is a late objective sign, 
if a sign at all. 

There is general agreement among oral surgeons that the early evacuation 
of pus is the only correct treatment in the management of deep suppurations, 
and yet there is a very strong temptation on the part of many of us to wait 
indefinitely for fluetuation to occur before intervening surgically in these cases. 
To wait for fluctuation is not only wrong, it is hazardous as well. The dangers 


involved are easily explained by the anatomic architecture of the neck. 


The upper half of the neck—the region between the hyoid bone and the 
mandible—is extremely complex anatomically. It contains, among other im- 
portant structures, the submaxillary and the sublingual glands, but is made up 
chiefly of a group of muscles that run in criss cross fashion from the mandible 
to the tongue, and, to the hyoid bone, as shown in Fig. 2. From the hyoid bone 
they extend to the base of the skull. I am not going to attempt a detailed 
description of any of these muscles but will merely say in passing that every 
structure in the neck, gland and muscle alike, is completely enveloped by one 
or more layers of deep cervical fascia. These muscles are then arranged in 


groups of two or three and are further enveloped by layers of deep cervical 
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fascia. Finally, all of the structures in the neck are wrapped together, so to 
speak, into a single tight fitting unit by the superficial layers of deep cervical 
fascia. 

I am directing your attention to the deep cervical fascia for a moment, be- 
cause, from a diagnostic standpoint, it is the most important structure in the 
neck. Its importance is often unappreciated, or unrecognized until some deep 
infection, such as I cited a moment ago, is encountered by the dentist. 

In one patient (Case 1) the pus was contained in a pocket that was sit- 
uated deeply between the mylohyoid and the geniohyoid muscles. Its presence 
there could not possibly be detected by palpation because the deep cervical 
fascia of this region is thick and tough, and therefore easily hides its guilt in 
deep-seated infections. The deep cervical fascia in this case was so dense and 
so stout that it obscured tumefaction completely, and it was not possible to 
hasten or promote fluctuation despite the almost constant use of massive heat. 


Fig. 2. 


Treatment.—The swelling was almost stony hard when the patient was 
operated yet a large quantity of pus was released at operation. This is easily 
explained by the barriers that existed between the skin and a deep-seated 
pocket of pus. The pocket containing the pus was made up of thick, tough 
cervical fascia. The boundaries of that pocket, the geniohyoid and the mylo- 
hyoid muscles, are effective barriers by themselves because they too are covered 
by a strong cervical fascia. Now when you stop for a moment to consider that 
in addition to these barriers you have the anterior belly of the digastrie with 
its layer of cervical fascia, the platysma myoides muscles with their covering 
of fascia, the superficial layers of the deep cervical fascia, and, the overlying 
skin you ean begin to understand why fluctuation would be long delayed. 

Waiting for fluctuation to occur in these cases is unwise because too much 
valuable time is lost in the process, and the life of the patient is endangered. 
In the case described twenty-one days had already elapsed before the abscess 
was evacuated. If there had been no surgical intervention it would ultimately 
have broken away from its environment in the region of the hyoid bone, where 
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it was temporarily arrested, and would have pursued a path along the posterior 
belly of the digastric back to the carotid sheath. When pus reaches the carotid 
sheath, it will quickly dissect its way through the loose areolar tissue that 
surrounds the sheath and descend deeply down the neck to the anterior or 
posterior mediastinum, as shown in Fig. 3. When this happens the ease is, of 
course, soon over with. This is conjectural, I know. But let me tell you the 
story of another patient. It will illustrate bevond any doubt that the potential 
danger to the patient is a real one. 


Cask 2.—A young woman, about 24 years of age, went to her dentist to 
have a partly erupted third molar removed. She had had some pain that 
night, and on the next day when she returned to her dentist, she complained 
of more than the usual postextraction pain. Codeine sulfate and empirin 
compound were prescribed, but the remedy brought the patient little, if any, 
relief. Two days later a moderate amount of swelling appeared in the soft 
tissues directly below the angle of the mandible which was more or less tender 
to the touch. Along with the swelling she developed a septie temperature and 
experienced severe pain when she tried to open her mouth. 
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The signs and symptoms here pointed unerringly to a deep neck infection, 
but no attempt had been made to evacuate the abscess. Instead, hot moist com- 
presses were applied to the indurated tissues in the hope of bringing the pus 
to the surface. This was definitely a mistake. 
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By the tenth postextraction day the condition of the patient had become 
critical. She was pale and extremely septic. Trismus was now absolute and 
her temperature had risen to an elevation of 103° F. The swelling in her neck, 
shown in Fig. 4, was not much larger than an ordinary walnut, but it was still 
firm and hard despite the continuous use of massive heat. 

Treatment.—Even though the mass was still hard I thought it should be 
opened so I entered the pharyngo-maxillary space from a point in the skin 
behind and below the angle of the jaw. Large quantities of a foul-smelling 
pus escaped immediately and drainage was maintained by the insertion of a 
rubber tube. 

The condition of the patient became somewhat better as soon as the pus 
was evacuated. Her temperature dropped from 103° F. to 100° F.; she could 
now open her mouth without having intense pain, and swallowing was less 
difficult, and incidentally less painful. She continued to make progress for a 
day or two, and her improvement gave us all a feeling of well-being; but it was 
just the calm before the storm. Twenty-four hours later her temperature shot 
upward again and quickly reached an elevation of 105° F. Then for two or 
three days there were wide fluctuations in temperature, and these were accom- 
panied by severe chills. The following day she went into extremis and, despite 
every heroic measure that could possibly be instituted, she expired. 


Fig. 4. 


Post-Mortem Examination.—An autopsy was performed and the _post- 
mortem examination revealed the presence of pus in a tract that led from the 
pharyngomaxillary space to the carotid sheath, and then along the sheath down 
to the mediastinum. 

The finding of pus in the mediastinum was easy to explain. When an 
abseess invades the pharyngo-maxillary space, as it did in this patient, it will, 
if unhindered by surgical intervention, burst its bounds and descend deeply 
into the neck because this is the principal pathway for suppurations to travel 
from regions above the angle of the jaw. Then too, it is well to remember that 
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there are no anatomic barriers here to prevent the pus from burrowing deeply 
into the neck. The loose connective tissue that fills the fascial spaces along 
the carotid sheath provides easy avenues for pus to travel through, and the 
cervical fascia in this region is so thin that it can offer very little effective re- 
sistence to pus that is pent up under pressure. 

Pus that accumulates in the pharyngo-maxillary space is under pressure 
because the lateral or outer boundary of the space is made up of a cervical 
fascia that is strong enough to direct the pointing of the abscess away from the 
surface. And it is dense and stout enough to obscure tumefaction completely. 
The swelling may remain hard and firm to the touch despite every effort to pro- 
mote or hasten fluctuation through the use of heat. Fluctuation, as I stated 
a few moments ago, is a late objective symptom in deep suppurations. 

I am directing your attention to the deep neck infections for one reason 
only, and that is to define or clarify the meaning of the word responsibility. 
Responsibility, in its broadest sense, means, if it means anything at all, that the 
oral surgeon is obliged to see that no harm comes to his patient. If that inter- 
pretation is a valid one then it is quite obvious that an oral surgeon’s respon- 
sibility in this problem requires much more than an ability to make an accurate 
diagnosis, though as already pointed out, an accurate diagnosis is imperative, 
but it is not enough. The oral surgeon must, in addition, possess a clinical 
acuity finely tempered by experience and a knowledge of the tortuous rami- 
fications of the deep cervical fascia. Thus fortified he is certainly in position 
to see that no harm comes to his patient for he is then able to go directly to the 
seat of any abscess and evacuate the pus certainly, quickly, and safely. 

In the attempt to define an oral surgeon’s responsibilities I have thus far 
touched on the anatomic, diagnostic, and therapeutic phases of the deep neck 
infections. There is still another side to this question and it is the side that 
deals with the prevention of these deep abscesses. It is my firm conviction 
that some of them can be prevented. Many deep infections that have been 
encountered never would have oceurred but for the misconceptions that some 
hold about the extraction of infected teeth. 


Case 3.—A large granuloma at the apex of a mandibular first molar in a 
boy about 10 years of age suddenly became acutely painful. In less than 
twenty-four hours the soft tissues below the inferior border of the mandible 
were involved secondarily, as shown in Fig. 5.* The boy was taken to a dentist 
for the removal of the infected tooth but the dentist urged the parents to 
postpone the extraction. He said that it was dangerous to extract the tooth 
in the presence of an acute swelling and he then went on to explain the risks 
involved. A cellulitis, or an osteomyelitis, or both, might develop, he said, if the 
tooth was removed at this time. The parents did not, of course, want any com- 
plication to arise in their youngster so they readily heeded the advice of their 
dentist. They put the boy to bed, applied ice packs to his face, pushed fluids 
in large quantities, and then sat by to watch the acute symptoms recede. 

They waited hopefully for almost two weeks but the acute symptoms did 
not subside; instead they gradually became more acute. There was a slight 
daily increase in the boy’s temperature until it reached a maximum of 103° F. 


*Figs. 5 and 6 photographed by Dr. I. F. Steuer, 
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He had some difficulty in opening his mouth; and the soft tissues of the face 
and neck became enormously distended, as seen in Fig. 6. These were definitely 
the indications of a deep neck infection, the complication they had feared would 
develop if they subjected the boy to the extraction of his infected tooth. 

Treatment.—The pus was situated deeply in the submaxillary space which 
is shown in Fig. 7, and at this late date there was but one thing to do, namely 
to get adequate drainage through an opening in the skin. I am firm in the 
belief that this operation and all of the mental and emotional stress that acecom- 
panied his experience could have been prevented by the early removal of 
the offending first molar. When taking this attitude I am not overlooking the 
dangers that go with the extraction of infected teeth but let me make this 
point clear: in the presence of a purulent infection, the hazards of wait- 
ing for swelling to recede and other objective symptoms to subside are infinitely 
greater than the risks involved in extraction. Experience has taught that the 
patient’s chances for recovery are much better when the infected tooth is re- 
moved. 

I saw another deep infection recently that originated around a_ partly 
erupted third molar. 


Fig. 7. 


CasE 4.—The patient had very little external swelling when he first con- 
sulted his dentist but he did have all the other signs of a severe infection. He 
had a high leucocyte count and an elevation above normal in his temperature. 
He had a marked trismus, and the soft tissues covering the partly erupted 
third molar were inflamed and edematous. The dentist in this case thought 
he was dealing with a pericoronitis or an acute inflammatory process induced 
by an erupting third molar. He did not dare subject his patient to the extrac- 
tion of the tooth involved, and would not extract the tooth because he was 
afraid that a deep neck infection would develop. So. instead he treated the 
ease conservatively. He gave the patient codeine sulfate combined with em- 
pirin compound to relieve the pain; he used hot saline irrigations at frequent 
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intervals to reduce the inflammatory process, and gave the patient the usual 
supportive treatment. This method of treatment was continued over a period 
of ten days but the patient did not get well. Instead he developed what they 


feared would happen if they had removed the tooth, a deep pharyngo-maxillary 
abscess which is shown in Fig. 8. This had to be evacuated through an open- 
ing in the skin below and behind the angle of the jaw. 
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The early removal of the unerupted third molar might have prevented 
this complication, because when pus collects in a bony pocket distal to an un- 
erupted or partly erupted third molar, it must be drained early. In many 
instances the only way to drain such infections is through the extraction of the 
tooth. If a deep neck infection does develop subsequent to the removal of 
the tooth, the extraction is not necessarily responsible for the complication. 


There is not enough scientific evidence available to support the belief that the 
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extraction caused the deep infection. But there is an abundance of evidence 
available to show that many of the deep infections arise because the removal of 
a tooth was delayed or postponed. And the reason is plain to see. 

The third molar region and the pharyngo-maxillary space are in close 
proximity to one another. The pharyngo-maxillary space is, as you all know, 
a pyramidal-shaped space with its base upward. Its anterior inferior border 
lies in close relationship to the submaxillary gland (Fig. 7). There is a very 
thick cervical fascia that partitions this space from the submaxillary space. 
One of the lateral borders of the pharyngo-maxillary space is formed by the 
internal pterygoid muscle while the other is formed by the superior constrictor 
of the pharynx (Fig. 9). Some of the fibers of the superior constrictor muscle 
have their insertion in the mandible between the second and third molars. Hence 
it is easy to see how pus inclosed in a bony pocket behind a third molar could 
readily break through its bounds and flood the pharyngo-maxillary space. Once 
it invades this space there is nothing to prevent its descent deep into the neck. 
It matters very little then whether you remove the tooth or leave it unoperated. 


CONCLUSIONS 


It is my belief that purulent infections must be drained early and that 
in many instances adequate drainage can be established only by removing the 
offending tooth. One must try to differentiate between an inflammatory proc- 
ess of the soft tissue and an acute purulent infection. Your diagnostic, as 
well as your clinical, acuity comes from a mature and considered judgment 
that is finely tempered by experience. If you add good surgical judgment 
to an intimate knowledge of the anatomic architecture of the neck, I am quite 
certain that it will greatly benefit your patient. 
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STUDIES ON MASTICATORY EFFICIENCY* 


I. Review or LITERATURE 
RemparR F. SoGNNAES. ROCHESTER, N. Y. 


HE following work started from the observation that undigested corn par- 

ticles appeared in the feces of rats fed a caries-producing diet containing 60 
per cent coarse corn particles. Since these particles were almost the size of a 
rat molar, it seemed possible that a decreased masticatory efficiency might be 
partly responsible for the complex chain of events ending in destruction of the 
teeth. In surveying the literature, no studies were found on the masticatory 
efficiency of animals. However, some workers have shown an interest in the 
masticatory efficiency of humans and its significance. It is of interest, therefore, 
to review some of these studies before proceeding to rat experiments. 

The degree to which an individual masticates the food depends on many 
factors, such as the function of the masticatory muscles, the number of chew- 
ing movements, number and condition of teeth, and biting strength. One cannot 
predict the masticatory efficiency by examination of one of these factors alone. 
If, for example, all the molars of the mandible have been lost, then the mastica- 
tory efficiency would be infinitely reduced in spite of the presence of four-fifths 
of the total number of teeth. Neither does the biting strength necessarily re- 
flect the degree to which a person is able to, or chooses to, masticate the food. 
The following review has therefore been limited to actual studies of the degree 
of food distintegration or partition during mastication, and the significance of 
the teeth as part of the gastrointestinal tract, in promoting digestion and utiliza- 
tion of food. 

Lehmann (1900)' and Gaudenz (1901),? two Swiss workers, appear to be 
among the first to make observations on masticatory efficiency. They tested 
the degree to which they masticated various types of food, beef, macaroni, 
potato, and raw apple, proceeding with the mastication until they noticed the 
desire to swallow. When feeling that the reflex of the deglutination was about 
to occur, the mouth was emptied and the particle size of the masticated food 
examined. Lehman found that the food was either in solution or in particles 
less than 2 mm. in diameter. Extending the work, Gaudenz found that when 
biting off a piece of common food with the incisor teeth, the average size of the 
bite which he felt suitable to carry on to mastication was about 5 em. in length, 
varying from 3.6 to 6.8 Gm. for various types of food, macaroni, egg, meat, 
cheese, vegetable, fruit, and bread. Following mastication with the molar 
teeth, he emptied the contents of his mouth on a sieve with 1 mm. openings. 
The particles left on top of the sieve were then separated into various sizes and 
those passing through the sieve were examined under the microscope. For 
studies of the particle size, he found that macaroni and egg white were best 
suited, and noticed that many particles were as much as 7 mm. in diameter. The 
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coarsest particles observed had a maximum diameter of 12 mm. while the 
minimum particle size was .01 mm. 

Van Oefele (1901-1905)* reported observations made on feces of patients 
who, because of reduced number of teeth, were unable to masticate their food 
properly. In cases where the molar teeth had been lost, he found that the 
feces contained undigested starch and believed this to be caused by insufficient 
mastication, with resulting lack in salivary secretion. But, as pointed out by 
later workers, his evidence was not quite satisfactory enough to permit any 
definite conclusions. 

In his popular book on the A.B.-Z. of nutrition Horace Fletcher* con- 
siders the mastication of food as one of the most important factors in digestion. 
This conclusion is based on his personal experiences as well as on the other ob- 
servations which he reviews, including the philosophic writings of Campbell,t 
appearing in the Lancet the same year (1903). 

Hornborg (1904)* observed an increase in gastric secretion in a child 
with gastric fistula during mastication of agreeable foods. Cohnheim (1908) 
compared the gastric digestion and evacuation time of the stomach following 
meals of finely and coarsely ground meat fed to dogs with duodenal fistula. 
The stomach responded by delayed gastric evacuation and increased protein 
digestion when receiving the coarse meat particles, while the finely ground meat 
was rapidly evacuated and thus less digested in the stomach. Similarly, Euler 
(1908), by examining his own gastric content following ingestion of finely 
and coarsely ground meat, found that the finely ground meat reduced the 
gastric evacuation time. 

There are only a few and mostly contradictory observations on the im- 
portance of mastication for the absorption and utilization of food, while several 
workers have studied the mechanical breakdown of food by the teeth. Rosen- 
feld (1916)* tested the feces of a person following insufficient and sufficient 
mastication. He claimed that poorly masticated food resulted in an increased 
loss of nitrogen, fat and ash in the feces, but his procedures have been sub- 
jected to criticism. In addition more cases ought to have been studied. 

Two German workers, Paulsen (1920)* and Clausen (1921)° studied the 
mechanical breakdown of food by examination of the masticated bolus. Paulsen 
first masticated normally and subsequently disturbed the occlusion of the teeth 
by means of artificial high crowns placed upon the mandibular first molars. 
Clausen, on the other hand, masticated first with his natural teeth, of which ten 
were missing, and subsequently with a partial artificial denture, as substitute 
for the missing teeth. Both workers found a decreased partition of the food 
when the masticatory function was impaired, either by the high artificial crowns 
or by removal of the partial denture. However, they also observed that this 
insufficient mastication could be partly overcome by prolonging the time of 
chewing. Similar observations were reported by Schiitz (1922)? who also 
emphasized the compensation for poor dentition provided by prolonged masti- 
vation. Furthermore he suggested that the stomach probably has the ability 
to adjust itself to the coarseness of the food. 


*“The A.B.-Z. of Our own Nutrition,’’ F. A. Stokes Co.. New York, 1903 
t‘‘Observations on Mastication,’’ Lancet, July 11, 18, 25, and August 8, 1903. 
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An improvement in the technique for measurement of the masticatory 


17 


efficiency was made by Christiansen (1923). He allowed patients to masticate 
a certain amount of hazel nuts or cocoanut for a certain length of time, i.e., 
fifty masticatory movements. Then the patient emptied the mouth and thor 
oughly rinsed it, placing the contents on the top of superimposed sieves of de 
creasing mesh, 1.e., 2, 144, % and 4% mm. opening. When the masticated food 
had been washed through the sieves, the fraction on the top of each sieve was 
dried and weighed, and the percentage distribution determined. In this manner 
he compared the masticatory efficiency of normal, slightly defective, severely 
defective, and artificial teeth. 

As a method for testing masticatory efficiency, this work is given credit 
by Bluntsehli and Winkler (1927),'* since it permitted a more accurate deter- 
mination of the mechanical breakdown of food during mastication. But the 
significance of the teeth in regard to utilization of food needed further investi- 
gation. This question was taken up by another Seandinavian worker, Becker 
(1927).’° Working at a hospital in Helsingfors, he arranged to study a 32- 
year-old woman over a period of four months. A complete history of the sub- 
ject indicated normal health conditions except for very defective teeth. She 
received ordinary food which did not require any extra degree of mastication 
and was allowed to chew as long as she desired before swallowing. Analyses 
were made on the excreta, first during a period at the start of the experiment, 
second after the defective teeth had been removed and the wounds healed, 
and third after insertion of artificial teeth. Under these three experimental 
conditions, no marked difference was found in the degree of utilization. Becker 
believed this could be explained first by the fact that modern food does not 
require a high degree of mastication, and second because the remaining part 
of the gastrointestinal tract in healthy individuals probably can compensate 
for lack of food partition in the oral cavity. One may, however, wonder whether 
the results indicate that very defective teeth, edentulous jaws, and newly in- 
serted artificial teeth are equally efficient in masticating common foods. Never 
theless, later workers have brought some support for Becker’s conclusions. Thus, 
Seppi (1929) ,"* working in the same city, examined the absorption of ordinary 
foods following poor, normal, and prolonged mastication. In most cases he found 
that the absorption was about the same. Only in the case of bacon was the 
utilization considerably promoted by prolonging the mastication. Gelman 
(1932) ,?° working in Moscow, came to similar conclusions. Thus, he found that 
it made little difference whether the subjects masticated with or without den 
tures, if they divided the food only with the incisor teeth, or if they did not 
masticate the food at all. He made the reservation, however, that this is prob 
ably true only if the rest of the gastrointestinal tract is in a healthy condition. 
Unaware of the method of Christiansen, mentioned before, Gelman (1933 
worked out a similar but somewhat simpler procedure for the purpose of measur 
ing masticatory efficiency. He made his subjects masticate 5 Gm. of almonds 
for fifty seconds, and after drying the masticated bolus, he determined the 
weight of the particles which were small enough to pass a sieve with 2.4 mm. 
openings. The masticatory efficiency could then be designated as the per- 
centage of 5 Gm. which passed the sieve, being 100 per cent if all of the original 


5 Gm. were divided into particles of less than 2.4 mm. in diameter. 
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SUMMARY 


In summarizing, it may be said that the studies on masticatory efficiency 


just reviewed have not been extensive enough, nor have they been sufficiently 
well controlled to allow any definite conclusions. The importance of mastication 
and fine partition of the food for salivary and gastrie secretion, the digestion 
and the evacuation time of the stomach has been emphasized by some workers. 
sut disagreement exists in observations on the utilization of food following 
mastication with dentitions of various degrees of efficiency. While some workers 
have shown that insufficient mastication is responsible for undigested food in 
the feces, the bulk of the evidence indicates that the condition and number of 
the teeth make no difference in the degree of food utilization, at least not so far 
as modern diets are concerned. However, such studies have been done on very 
few subjects, and since all were human individuals without sufficient controls, 
individual variations have not been taken into account. Methods to measure the 
efficiency of the teeth in masticating food have been developed, but employed 
by only a few workers. With respect to the mechanical breakdown of the food 
during mastication, such work has tended to justify the maintenance of healthy 
teeth and replacement of lost teeth. But the importance of a complete denti- 
tion, natural or artificial, in promoting digestion and utilization of food, has not 
been adequately demonstrated. 


To Bre CONTINUED.) 
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CYSTIC TUMORS OF THE JAWS 


CONSERVATIVE AND Two-STaGE OPERATIVE PROCEDURES TO PREVENT DEFORMITY 
AND THE Loss or USEruL TEETH 


CaRL W. M.D., D.D.S., F.A.C.S., MINNEAPOLIS. MINN. 


YSTIC tumors of the jaws arise from cells that are concerned with tooth 

development and are known as dental root (radicular) cysts, dentigerous 
(follicular) cysts, or indeterminate type cysts. Adamantinomas occasionally 
occur as a large single cyst rather than as the usual polyeystic tumor of soft 
tissue consistency. These contain many cysts of various sizes which are often 
but microscopic and not apparent in the gross specimen. All of these cystic 
tumors are classified as epithelial odontomes. 

Dental root or radicular cysts develop about the root ends of teeth that 
have erupted. Pulp necrosis resulting from caries and infection, from a blow, 
or from chemical injury due to silicate fillings is the important factor in the 
initiation of the development of the cyst at the root end area. Granulomas 
retained in the alveolus after the extraction of a tooth may also be the source 
of these cystic tumors. In edentulous cases, the cyst may sometimes not be 
discovered for fifteen or perhaps twenty years. Dentigerous cysts, on the other 
hand, are more likely to oceur during the period ot development and eruption 
of the teeth; hence, they are more common during the first and second decades. 
We have found several cases in the fourth decade. These cysts are not attached 
to the root ends of erupted teeth as are the dental root cysts, but are found 
closely attached to an unerupted, often malformed, and usually misplaced 
tooth. The eyst wall generally encircles the tooth at the ecemento-enamel region, 
and the crown projects into the cyst cavity. The root, if at all formed, is 
usually outside the cyst wall and embedded in the alveolar process. 

Cysts grow quite slowly, and may become so large as to destroy almost com- 
pletely the bony substance of a large section of the mandible or maxilla. The 
eyst walls vary greatly in structure and diameter; they may be quite thick and 
fibrous, or no thicker than writing paper and quite transparent. The epithelial 
lining may be quite thick, well developed, or of but a few cells’ thickness. The 
epithelium and the connective tissue may show various forms of degeneration. 
The eyst contents vary just as markedly. It may be thin, clear, or amber- 
colored, or it may resemble starch, or be very thick and granular, presenting a 
metallic sheen. As these cysts enlarge, the surrounding bone becomes resorbed 
and thinned out, giving an egg-shell crackle on palpation, and is finally lost, 
permitting the fibrous wall of the cyst to unite with the periosteum. As cysts 
encroach upon the root ends of teeth, the cementum and dentine may also be- 


come resorbed. Nerve trunks, such as the mandibular, may be stretched and 
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pressed aside and the fibrous wall of the cyst may fuse with the connective 
tissue wall of the nerve sheath. The nerve pressure and displacement account 
for the discomfort and pain complained of in some of these cases. 

The accumulated experience of many competent oral surgeons in the treat- 
ment of extensive cysts of the jaws, during the past thirty years or more, has 
resulted in a standardization of surgical procedures. It has been known for 
many years that when a cyst ruptures spontaneously or is incised, and the 
opening from the mouth to the cyst cavity remains unobstructed, the cyst ceases 
to enlarge, and further destruction of the bone surrounding the cyst wall does 
not occur. This fact provides a basis for the Partsech operation, which is in 
effect, the making of an adequate window on the labial or buceal aspect of the 
eyst, through which the cyst contents are evacuated without, however, removing 
the cyst wall from remaining deeper portions of the cystic area. This proce- 
dure is particularly indicated in large cysts of the anterior portion of the 
maxilla that have destroyed the bony floor of the nasal cavity and a portion of 
the anterior wall and floor of the maxillary sinus as their complete removal 
would of necessity open into the nose and the antrum. Such perforations pro- 
duce a most unfortunate condition from the standpoint of nasal comfort and 
the possibility of efficient prosthetic restoration of missing teeth and lost por- 
tions of the maxilla. Leaving the cyst wall in situ not only prevents perfora- 
tion into the maxillary sinus or nasal floor but also permits the retention of 
useful teeth that would necessarily be lost if the root ends were uncovered by 
the removal of the cyst wall to sever the blood supply of the pulps. 


CYSTS OF THE MANDIBLE 


In cysts of the lower jaw, I feel that the conservative Partsch operation 
should be used occasionally, but for one purpose only, the preservation of use- 
ful teeth, unless a systemic condition contraindicates enucleation. 

The postoperative dressings after a Partsch operation or the employment 
of an obturator must be continued for a much longer period than when the 
eyst wall is completely enucleated. Regeneration of the bone destroyed in the 
area of the cyst is also much more rapidly accomplished when healing proceeds 
by granulations from the exposed bony surfaces of the cyst cavity. While it 
must be conceded that a Partsch operation is a most valuable procedure when 
indicated, it is hardly ideal from a pathologie standpoint, in that the cyst wall 
is a benign cystic tumor. 

Cysts that involve the ascending ramus of the lower jaw may extend 
throughout its structure to reach the neck of the condyle, the coronoid process 
and notch, or even past the notch. Usually there is a considerable amount of 
lateral growth resulting in a horizontal expansion of one to two centimeters or 
more. Occasionally, however, the external configuration of the ramus may be 
undisturbed; the cystic growth having destroyed a large part of the internal 
structure of the bone without any external signs of its presence. Cysts of this 
type present great operative difficulties in removing the entire cyst wall on 
account of the narrowness of the surgical approach through the anterior surface 
of the base of the coronoid process. Visibility is impaired, and only thin nasal 
septal elevators or similar instruments may be manipulated through the narrow 
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opening. Great care should be taken to remove the entire cyst wall, as post- 


operative dressings become increasingly difficult to insert, and any retained 
cyst wall may well become the starting point for a recurrent cyst when the 
retromolar incision over the ramus has become healed over. Partsch operations 
in eases of this type are contraindicated, as it is most difficult to keep the in- 
cision open to allow filling of the slit-like cystic cavity. Pocket formation and 
cyst recurrences are almost inevitable. 

Dentigerous cysts that develop in relation to an unerupted third molar in 
the mandible may extend posteriorly to involve practically the entire ascending 
ramus. Extension of the cyst anteriorly into the body of the jaw may encroach 
upon or destroy the root ends of the second and first molars and the premolar 
teeth. These teeth are usually free from caries and have normal gingival and 
periodontal tissues and adequate bony support for efficient masticatory function. 
Furthermore, the circulation of the pulps of the teeth, the root ends of which 
have been resorbed by the slowly growing cyst, is usually preserved without the 
death of the pulps. Consequently, when such extensive cysts develop in young 
adults with an otherwise full complement of normal teeth, every effort con- 
sistent with good surgical principles should be made to preserve the teeth above 
the cystie area. The loss of the molar and premolar teeth on one side results 
in masticatory disability, and, in these eases, there is considerable difficulty in 
providing a satisfactory restorative dental substitute. The difficulties of such 
a unilateral dental restoration may be further complicated by the fact that, 
as a result of the cyst operation and the removal of the overlying teeth, the 
alveolar ridge, after healing is finally complete, may be very flat or practically 
absent. A patient with this type of cyst came for treatment in 1939, and, after 
study of the condition, decision was made to combine the surgical enucleation 
of the posterior portion of the cyst that involved the major portion of the angle 
and the ascending ramus with a Partsch operation of the anterior extension of 
the cyst in order to save the first and second molar teeth. The case report 
follows: 


Case 1: Combined Enucleation and Partsch Operation.—In September, 
1939, a 20-year-old man developed an acute infection of the retromolar region 
of the mandible accompanied by marked pain, swelling, and high fever. 
The roentgenographs, Figs. 1 and 2, showed an extensive dentigerous cyst ex- 
tending from the premolar region into the ascending ramus, the major por- 
tion of which was involved. Sulfanilamide was administered and retromolar 
drainage was established with subsidence of the acute symptoms. Operation 
however was delayed for two months on account of the patient’s work in college. 

Operation: The cyst wall was completely removed from the region of the 
angle of the mandible and from the ascending ramus. The third molar tooth 
was removed from the lower border of the jaw. The cyst wall beneath the 
resorbed roots of the second and first molar teeth was not removed except for 
a window, opening on the buceal aspect, as shown in Fig. 3. 

Subsequent Treatment: The cyst cavity was dressed twice a week with 
a lubricated iodoform gauze. Healing was complete in the region of the angle 
and the ramus (the completely enucleated portion) in approximately three 
months’ time. Dressings were continued in the area of the Partsch operation 
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an additional six months. 
however, the patient could keep clean. 


roentgenograph showing 


a dentigerous cystic odontome 


At this time there re- 
At the pres- 
groove has filled in almost to the original surface 
Roentgenographs, Figs. 4 and 5, show almost complete regeneration 
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tending from the premolar region to the upper portion of the ascending ramus of the mandible. 


There is resorption of the root ends of the first and second molar teeth and the third molar is 


seen at the lower border of the mandible. 


Fig. 2, Case 1.—Posteroanterior (P-A) roentgenograph of the facial bones showing the position 


of the cyst and the lingual expansion of the ramus. 


F 
R 9-30-39. 
7. 

1.—Lateral jaw 

R 9-30-39 
4 
» 


Cystic Tumors of Jaws 1; 


of bone in the cystic area, and vitality tests show the normal response for the 
first molar and questionable response for the second molar. The teeth are com- 
fortable and are functioning normally. 

EXTENSIVE CYSTS OF THE MAXILLA 


In order to determine whether a complete enucleation of the cyst wall, or 


a Partsch operation should be performed, I make it a routine first to establish 


an adequate window on the buccal surface to expose the cyst cavity. The cyst 


Fig. 3, Case 1. Diagram of combined enucleation and Partsch operation for extensive dentiger- 
ous cyst of the mandible. 


Fig. 4, Case 1.—Lateral jaw roentgenograph showing regeneration of bone fourteen 
months after a combined enucleation and Partsch operation Inserted dental roentgenograph 
shows excellent regeneration of bone below the resorbed root ends 


contents are then completely removed by wiping with gauze or, if necessary, 
by irrigation. The cyst lining is then carefully examined for evidences of per- 
foration into the floor of the nose, the maxillary sinus, or through the palatal 
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process. This may be ascertained by probing carefully with a blunt instru- 
ment. If all surfaces are found firm and resistant to the pressure of probing, 
the complete removal of the cyst wall by dissecting it from its bony cavity is, in 
my opinion, the method of choice. If the probing demonstrates very small defects 
of its bony walls, careful sharp dissection will separate the cyst wall from 
the mucous membrane without danger of actual perforation and the formation of 
a fistula. If larger areas of nasal or sinus mucous membrane are exposed, they 
should be protected by leaving the cyst wall in place by means of the Partsch 
procedure. 


Fig. 5, Case 1.—Posteroanterior (P-A) roentgenograph showing regeneration of the mandible 
fourteen months after a combined enucleation and Partsch operation. 

Cysts Encroaching on Mavillary Sinus: Cysts that eneroach upon the 
maxillary sinus present operative problems that warrant careful preoperative 
study. In eysts that are situated entirely in the posterior part of the maxilla, 
without an extension of the cyst beneath the floor of the nose, decision must 
be made whether or not the cyst cavity should be made to communicate with 
the remaining portion of the maxillary sinus by removal of the entire interven- 
ing cyst wall, followed by the establishment of an adequate intranasal window 
in the inferior meatus of the nose. This is, in effect, the Caldwell-Lue opera- 
tion, the so-called radical antrum procedure, in which the oral incision is closed 
at the end of the operation. This method has, in my experience, been uniformly 
satisfactory in every way and has greatly shortened the postoperative treat- 
ment. In most instances, but a few treatments with applications through the 
intranasal window are necessary to secure a healed combination of the antrum 
and eystie eavity. This obviates weeks or months of intraoral dressings with 
their accompanying annoyances, or the use of an obturator for a long period 
after performing the Partsch operation. 

Formerly, I always removed the cyst lining from the lower portion of the 
cystic area in addition to removing the upper portion of the cyst wall that 
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extends into the maxillary sinus. This leaves the denuded bone of the cyst 
cavity in approximately the same condition as in the Caldwell-Lue procedure 
for chronic maxillary sinusitis after the removal of the infected membrane. The 
post-operative healing apparently follows the same course to complete resolu- 
tion. The growth of a cyst, however, may have encroached upon the root ends 
of underlying teeth, producing resorption of the apical portion of the roots with- 
out, however, cutting off the blood supply of the dental pulps, as there develops 
an anastomosis of the vessels of the cyst wall with those of the pulp. On this 
account, useful vital teeth may be retained to function normally for many 
years, providing the root ends are not exposed and cut off from their blood sup- 
ply by the surgical removal of the cyst membrane. Preoperative dental roent- 
genographs will usually show the intimate relationship of the cyst wall to the 
underlying root ends and will determine the necessity of leaving the cyst wall 
to protect the vitality of the teeth. In more recent cases, I have left this lower 
portion of the cyst wall undisturbed with uniformly good results, insofar as the 
healing of the combined maxillary sinus and cystic cavity is concerned. 

Cysts Encroaching on Magillary Sinus and Nasal Cavity: Another prob- 
lem that warrants detailed discussion is that of the treatment of large cysts 
that not only obliterate the maxillary sinus, but also extend under the floor 
of the nose. Such cysts sometimes extend past the midline beneath the floor 
of the nose on the opposite side. If a Partsch operation is performed, the post- 
operative course may extend over months or a year or more. If the Caldweil-Lue 
modification is followed, the cystie area beneath the floor of the nose constitutes 
a pocket where exudates may collect, becoming foul-smelling, and giving the 
patient no end of annoyance and discomfort. To prevent this postoperative 
condition, a two-stage procedure has been undertaken with gratifying results. 


Fig. 6.—Two-stage operative procedures for cystic tumors that obliterate the maxillary 


sinus and extend beneath the floor of the nose. Stage 1, Partsch operation by means of a 
buccal window through which the cyst cavity is dressed. Stage 2, three to six months later as 
soon as the cavity beneath the floor of the nose has become obliterated. A, Intranasal window 


established and surgical closure of the operative approach used in Stage 1. 


The first procedure is a Partsch operation exposing the anterior extension 
of the cyst cavity but not uncovering it completely on its labial aspect. It is then 
treated postoperatively in a routine manner by gauze packing two or three 
times a week until the anterior extension of the cyst has filled in sufficiently to 
obliterate that portion of the cavity that was present beneath the floor of the 
nose. It may take three er four months to accomplish this, when the Caldwell- 
Lue cyst procedure may be undertaken, and the oral incision that had remained 
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open since the first operation is closed by undermining and suturing (Fig. 6). 
The comfortable and satisfactory final results have fully justified the time and 
‘are spent in several cases that have been treated in two stages in this manner. 
The prolonged period of dressings and the deformities that have been avoided 
amply repay the patient for the confidence and cooperation shown in accepting 
two operative procedures in order to obtain a more satisfactory ultimate result. 


Fig. 7, Case 2.—Posteroanterior (P-A) roentgenograph showing a large dentigerous cyst ex- 
tending beneath the floor of the nose. 


» 


Fig. 8, Case 2.—Lateral roentgenograph of the maxilla showing the crown of a premolar tooth 


below the floor of the orbit 
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In ease a portion of the cyst wall is left in position in order to prevent 
fistula formation or to shorten the postoperative course as already outlined, it is 
essential to have a microscopic examination made of that part of the cyst wall 
which was removed with the window. Any thickened or projecting portion 
of the eyst wall should also be excised and examined to be sure that the epithelial 
cells are not of the adamantoblastoma type, which though very rarely found, 
must be kept in mind, and if diagnosed calls for excision of the entire cyst wall 
and cauterization by diathermy. 

Atypical eystie tumors of the maxilla that involve the maxillary sinuses 
have come under our observation several times. They have presented combina- 
tions of cystic areas and masses of fibrous tissue and bone in association with 
unerupted malformed teeth. The exact diagnosis may be somewhat obscure 
but is likely to be a variant of a composite or fibrous odontome or an atypical 
localized osteitis fibrosa cystica, but microscopic examination will establish the 
benign character of the tumor tissue. The treatment is in general accordance 
with that already outlined for cystic odontomes depending largely upon the 
position and extent of the tumor. The following is a case report of a patient 


with dentigerous cyst: 


0-27-17 


Fig. 9.—Postoperative appearance of buccal window (Stage 1) through which dressings 
are carried out until the anterior extension of the cyst beneath the floor of the nose has become 
obliterated. 


Fig. 10 Occlusal dental roentgenogram showing extension of a dentigerous cyst above the 
incisor teeth beneath the floor of the nose. 


CasE 2: Dentigerous Cyst Encroaching on Antrum and Nose.—Female 
patient, aged 16 years, was first seen on May 4, 1938. She presented dentiger- 
ous cyst of the maxilla that involved the entire maxillary sinus with marked 
expansion of the bone and the extension of the cyst beneath the floor of the 
nose. The roentgenographs, Figs. 7 and 8, showed the crown of an unerupted 
premolar tooth beneath the floor of the orbit. The entire cyst wall and the 
premolar crown were removed. Gauze dressings were used through the oral 
incision until Aug. 12, 1938, at which time the cyst cavity beneath the floor 
of the nose had become obliterated. A modified Caldwell-Lue operation was 
then performed and a large intranasal window was established, following which 
the oral fistula was closed. The postoperative course required but a few treat- 


ments through the intranasal window. 
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SUMMARY 


Methods have been presented for the surgical treatment of large cysts 


extending into the ramus of the mandible, or encroaching on the maxillary 


sinus with or without extension into the floor of the nasal cavity. 
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REPAIR OF FACIAL DEFECTS WITH PROSTHESIS USING A LATEX 
COMPOUND* 


ARTHUR H. BuLBULIAN, M.S., D.D.S., Rocuester. MINN. 


ENTISTS in the past have frequently been called upon to make prosthetic 

restorations about the face. Such nonplastie reconstructions usually have 
been carried out in collaboration with the dentist and the plastic and oral sur- 
geon. The benefits that can be derived from such joint effort were well demon- 
strated during the first World War, which caused the mutilation of thousands 
of faces that could not always be repaired with surgical procedures alone. 

The purpose of prosthetic restorations about the face and mouth may be: 
(1) esthetic, as it is in a ease of restoration of a portion of an auricle or the 
nose, or (2) functional, as in the case of repair of an acquired or congenital 
cleft palate by an obturator in order to improve speech, or (3) both esthetic and 
functional, as it is in a case of restoration of an entire nose and upper lip which 
improves the patient’s appearance and his speech. 

In the group of facial defects the two most common types of deformities, 
aside from harelip and its complications, for which prosthetic restorations may 
be indicated are: (1) partial or total loss of the nose (Figs. la and b and 2a 
and 6b), and (2) partial or total loss or congenital absence of the auricle (Figs. 
3a and b and 4a and b). 

Reconstruction of such defects by plastic surgical methods is always given 
the first consideration. On the other hand, restoration by prosthetic methods 
is possible and can be very useful under the following conditions: (1) when 
the patient is advanced in age; (2) when the patient needs an immediate res- 
toration in order to carry on his or her work following removal of a malignant 
lesion before reconstruction by surgical means is advisable; (3) when the patient 
is unable financially to pay for hospitalization for the plastie operation, and 
(4) when plastic operation is considered inadvisable because of the site or ex- 
tent of the defect. 


CHOICE OF MATERIAL USED IN PROSTHETIC RESTORATIONS ABOUT THE FACE 


A restoration of this type, in order to be successful, must be made of 
material that is (1) compatible with the tissue on which it is to rest, (2) soft 
and pliable like the skin and flesh, (3) light in weight so that the problem of 
retention will be minimized, (4) not transparent or opaque, but translucent, 
(5) easily moldable, preferably in a plaster of Paris mold, (6) a poor con- 
ductor of heat, (7) not readily affected physically or chemically by sunlight, 
heat, or cold, (8) easily duplicated by using the original mold, (9) fairly in- 
expensive, (10) not likely to shrink too much in the process of molding and 


easting, and (11) washable. 
Text material only reprinted from The Military Surgeon 88: No, 2, February, 1941. 


From the Mayo Foundation Museum of Hygiene and Medicine, The Mayo Clinic, Roch- 
ester, Minn, 


*Abstract of a paper read before the 82nd annual meeting of the American Dental As- 
sociation, section on research, Cleveland, Ohio, September 12, 1940 
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Two main groups of materials are used for this type of work: (1) rigid 


} 


materials, such as vuleanite, metals, celluloid, and so forth, and (2) flexible : 
materials, such as mixtures of gelatin and glycerin, and soft rubber. 

Vulcanite-—Dental vuleanite has been used extensively for prosthetic res- | 
torations about the face. This material is compatible with the tissues, is not 
heavy, can be molded easily, and is durable. However, it is not possible to 
obtain a lifelike appearance with vuleanite since the material is hard, is not 
translucent, and has to be painted with suitable paints to make it resemble the 
skin. 


Fig. 1.—a, Acquired loss of portion of the ala of the nose. b, Patient wearing prosthetic res- 
toration. 


Fig. 2.—a, Loss of most of the tip of the nose caused by malignant growth. b, Patient wear- 
ing prosthetic restoration. 


Metals.—Shell-like reproduction made by electrodeposition of metals, such 
as gold, silver, and copper, on a carefully modeled wax pattern of the missing 
part have also been used. According to Kazanjian, this method was first intro- 
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duced by Wood, was later adapted by Ladd and was used for the wounded 
French soldiers during the first World War. However, these metals, like vul- 
canite, are very stiff and opaque; therefore, they cannot be made to look like 
flesh. The restoration has to be painted to resemble the skin. 

Celluloid.—<Artificial noses made of celluloid, shaped by pressing sheets of 
celluloid between a dye and the counter dye or by painting liquid celluloid into 
a mold, have been used with some success. This material is inflammable and 
is likely to warp on exposure to heat and cold. 


Fig. 3 a, Loss of entire right ear in automobile accident. b, Patient wearing prosthetic res- 
toration. 


Fig. 4.—a, Loss of entire left ear in automobile accident. b, Patient wearing prosthetic res- 
toration, 

Methyl methacrylate——Polymeriec methyl methacrylate (acrylic resin), a 
synthetic plastic material recently added to the list of dental materials on ae- 
count of its translucent and durable quality, is a suitable substance for making 
prosthetic restorations about the face when durability and strength are desired. 
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Since the dye can be added to the material before curing, it does not have to 


be painted. Like vuleanite, it has the disadvantage of being rigid. 

Gelatin-glycerin mirture.—A new translucent material made of a mixture 
of gelatin and glycerin, which showed great promise of simulating the pliability 
and texture of the skin, was first introduced about 1913. This material was 
made by ‘‘incorporating 50 Gm. of gelatin (slightly moistened by water) with 
100 Gm. of glycerin in a double boiler.’’ Such a mixture can be poured into 
a plaster of Paris mold and on congealing becomes soft, rubbery and trans- 
parent. By adding to this mixture, before it was congealed, the correct amount 
of fillers, such as taleum or whiting, and coloring material, a fleshlike, trans- 
lucent substance was obtained. One serious objection to this material is that 
although the esthetic results are good, prosthetic restorations made from it last 
only a few days or a week at the most. Therefore, new noses or ears had to be 
made constantly. 

Vulcanized latex.—The search for a material that would combine the dur- 
ability of vuleanite and the translucency of the gelatin-glycerin mixture led me 
to experiment with various preparations made from latex, early in 1935. It 
seemed to me that if the technical difficulties of molding or casting a nose or an 
ear out of flexible rubber to correct color, form, and translucency could be 
overcome the material would be very suitable for making prosthetic restorations 
about the face. 

During the last five years, I have used, with fairly good success, a com- 
pound made from prevuleanized latex. In two previous papers, preliminary 
reports concerning the application of this material to prosthetic restorative 
work were made. 

The basic raw material from which all natural rubber products are made, 
whether they are hard dental vuleanite or soft and pliable rubber, is latex, the 
milky exudate obtained from certain plants. In the early days before much 
was known about the chemistry of rubber, the use of latex was a hit or miss 
affair. Products made from it became gummy in hot weather and became brit- 
tle and cracked in cold weather. It was not until the discovery of the principle 
of vuleanization in 1839 by Goodrich that articles made from latex became prac- 
tical for daily use. The term ‘‘vuleanization’’ was applied to the process of 
subjecting a mixture of coagulated latex and sulfur to high temperatures and 
thus producing a material of great strength and durability. 

More recently, the discovery of another highly important vuleanization 
process simplifies the manipulation of latex still more. Rubber chemists are 
now able to ‘‘prevuleanize’’ latex. ‘‘Prevuleanized’’ latex resembles ordinary 
preserved latex, but chemically it is vuleanized latex and exhibits all the essen- 


ee 


tial qualities of the rubber that is obtained by a more cumbersome method of 
vuleanization by heat treatment. This feat is accomplished by vuleanizing the 
individual particles of the pure liquid latex, under carefully controlled condi- 
tions in such a way that the original physical form (liquid) of the latex re- 
mains unchanged during the process and remains so as long as it is kept in a 
closed container in a cool place. It is available in this form and is ready to be 
used when needed. 
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This highly ingenious process of treating latex has made it possible to 
obtain a rubber in liquid form which can be poured into a mold or forms dipped 
into it, and on drying in temperature as low as room temperatures the liquid 
rubber is converted into a highly elastic, soft and pliable rubber. The possi- 
bilities of such useful material for application to prosthetie restorations about 
the face can hardly be overlooked. The material is compatible with the tissues: 
it is soft and pliable; it can be made light and translucent; it can be east easily 
in a plaster of Paris mold; it is a poor conductor of heat and is not expensive. 


DESCRIPTION OF TECHNIQUE 


In making a prosthetic restoration of the nose and ear the following tech- 
nique is used. First, an accurate cast of the defective region is made with the 
use of a suitable impression material. Upon this cast is built up in wax the 
missing portion of the organ. This wax pattern is then removed from the east 
and tried on the patient to see if it fits well and looks well. When the wax 
pattern is found to be satisfactory, a mold of it is made with plaster of Paris and 
into this mold is poured a liquid prevuleanized latex to which has been added 
correct coloring material. Vuleanization is then allowed to be completed in an 
oven regulated at about 70° C. for twenty-four to forty-eight hours, depending 
on the technique. 


COMMENT 


The success of a prosthetic restoration about the face will depend on three 
factors: (1) site, size, and shape of the defect and the effect these will have on 
the problem of esthetics and retention; (2) careful planning of the prosthesis 
and attention to all details of the steps involved in making the restoration, and 
(3) the patient’s ability to use the prosthesis and his willingness to cooperate. 
The false stigma associated with wearing of artificial restorations must be 
overcome. 

If, with the aid of the prosthesis, the patient is made to feel that his appear- 
ance is normal again, and that he can meet his fellow men without the constant 
fear of being stared at, and if with the aid of the prosthesis he is able to read- 
just himself to his daily work, the prosthesis can be considered a success. 

It is often gratifving and encouraging to find that although some patients 
at first seem to feel unnatural while wearing the prosthesis, they soon become 


accustomed to it and feel unnatural without it. 
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TRAUMATIC INTERNAL DERANGEMENT OF THE 
TEMPOROMANDIBULAR JOINT 


SAMUEL KLEINBERG, M.D., F.A.C.S., New York, N. Y. 


CASE of severe unilateral traumatie internal derangement of the temporo- 

mandibular joint, which was cured bv operation, is reported. I am 
tempted to believe from the fortunate outcome in this ease that perhaps some 
of the patients I have seen with what appeared to be minor but resistant inter- 
nal derangements of this joint might have fared better and been substantially 
improved or even cured by operative intervention in preference to the long 
drawn-out conservative therapeutic measures. Many patients have come to me 
complaining of stiffness and discomfort in the temporomandibular joint, or pain 
and clicking on opening and closing the mouth. The degree of suffering was 
mild. There was some difficulty in chewing or opening the mouth widely and 
some pain and tenderness in the affected joint. The history usually gave no 
clear indication of a trauma. Some patients thought that their symptoms started 
after a big yawn. There was certainly no acute trauma. The x-ray films and 
the physical examination were usually negative except for clicking on opening 
and closing the mouth and local tenderness. Physical therapy was advised and 
in some instances applied, but with uncertain results. I have often wondered 
whether these patients had an internal derangement due to laxity or injury to 
the interarticular cartilage. or both. Surely in many the injury must heal, else 
many more than the literature records seem to indicate would have been operated. 


CASE REPORT 


Mrs. E. F., 34 years old, consulted me on Oct. 30, 1939. She had been well 
until six years ago when she had an impacted maxillary third molar removed 
under gas anesthesia. She was told that during the operation her mouth was 
opened so widely that she sustained a dislocation of the right temporomandibular 
joint which required prolonged and severe manipulation before the dislocation 
was reduced. Several days after the operation she had discoloration on both 
sides of the mandible. This was attributed to the dislocation. Subsequent to 
that incident, and up to five weeks before she came to see me, she had many 
minor attacks of locking and stiffness of the mandible. Five weeks ago she had 
a severe attack of locking. She awoke one morning with her teeth tightly 
closed. The lower jaw was displaced to the right and she had pain in the right 
temporomandibular joint. The severity of the attack subsided, but she has 
since been continuously uncomfortable. 

When she first consulted me the examination showed that she could open 
her mouth only a secant 34 inch, forced motion caused pain in the right temporo- 
mandibular joint, which was very tender to pressure. The left temporoman- 
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dibular joint was neither painful nor sensitive to pressure. On opening her 
mouth the mandible deviated to the right. Lateral motion of the mandible to 
the left was markedly restricted on both active and passive motion. Roent- 
genographie films showed well-formed temporomandibular joints and no sign 
of any deformity of the condyle of the mandible on either side. 

I concluded that she was suffering from an internal derangement of the 
right temporomandibular joint arising from an injury to the interarticular 
fibroeartilage. Because the severe symptoms were of comparatively recent date, 
it was decided to attempt to obtain relief by physical therapy. This was con- 
tinued for several months without any benefit. The pain in the right temporo- 
mandibular joint remained constantly the same and was further aggravated by 
chewing. The stiffness and the local tenderness remained unaltered and the 
patient was therefore urged to have an arthrotomy performed for the removal 
of the fibroeartilage. 


TEMPORAL BR. 
OF FACIAL 


Fig. 1—Saber incision for arthrotomy of the temporomandibular joint. The dark line 
indicates the location and extent of the incision. The vertical portion of the incision is directly 
in front of the external auditory canal overlying the condyle of the mandible. The upper oblique 
arm of the incision is made at an angle of about 45° with the vertical limb and extends upward 
and forward approximately midway between the auriculotemporal nerve and the temporal 
branch of the facial nerve. 


Operation.—An arthrotomy was performed on Jan. 31, 1940, through a 
saber incision 114 inches long (Fig. 1). The vertical limb of the incision was 


directly in front of the ear, lying in front of the easily palpable artery. The 
oblique limb extended upward and forward at an angle of 45°. It was eal- 
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culated that at this inclination the upper limb of the incision would lie between 
the auriculotemporal nerve and the temporal branch of the facial nerve, and 
that this placement of the incision would avoid the annoying paralysis of the 


corresponding occipitofrontalis muscle. No nerve was encountered during the 
operation. By very sharp dissection the temporomandibular ligament was 
identified and cut away from the zygoma exposing the joint (Fig. 2). The 
interarticular cartilage was readily located and completely removed. The 


INTERARTICULAR 
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TEMPBRO- MANDIBULAR LIG. CUT 


Fig. 2.—Exposure of the temporomandibular joint after reflexion of the external or 
temporomandibular ligament. This drawing indicates the increased size of the articular emi- 
nence or tubercle, part of which had to be removed for adequate mobilization of the joint. The 
interarticular cartilage was abnormally thin or flattened and was completely removed. 


Fig. 3.—Photomicrograph of interarticular fibrocartilage showing poor staining of inter- 
cellular material and a reduction in the number of nuclei, evidence of an involutionary degenera- 
tive change. (X125.) 
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cartilage was definitely enlarged and flattened, two-thirds being greatly thick. 
ened, fibrotic, and nodular. Tests in opening the mouth showed that the con- 
dyle of the mandible was impeded in its forward progress by a bony ridge 
which was due to an enlargement of the articular tubercle. When this bony 
ridge was removed the motion in the joint became entirely free. The retrac- 
tion exerted on the wound edges was deliberately careful and gentle to avoid 
undue pressure on the adjacent nerves. The wound was closed in layers by 
very fine sutures and healed by primary union. A subecuticular silk suture was 
used for the skin and this left a very satisfactory, thin, hardly visible sear. 
The pathologic examination of the meniscus showed areas of degeneration 


9 


resulting in irregularity of the surface (Fig. 3). 
Postoperative Care.—To my astonishment and disappointment the right 
occipitofrontalis muscle was paralyzed. Because the technique had been careful 
[ coneluded that the paralysis was the result of traction on the temporal branch 
of the facial nerve and postoperative edema and hoped that the paralysis would 
rapidly disappear. It did so completely in two months. For postoperative care 
daily physical therapy treatments were given for several months. These con- 
sisted of baking and massage applied to the operated area, and gradually in- 
creased motion in the joint by voluntary effort and passive slowly inereased 


forcible opening of the mouth. 


Fig. 4.—Photograph showing how wide patient can open her mouth at present. 


The improvement was continuous. At the end of four and one-half months 
she had no pain and no tenderness whatever, and was able to chew all food 
thoroughly. She is now able to open her mouth widely and obtains a distance 
of 13g inches between her teeth (Fig. 4). She can move her jaw freely to the 
right, but lateral motion to the left is still somewhat limited. When she brings 
her mandible forward it deviates to the right but not to as great a degree as 
before the operation. 

CONCLUSIONS 

The case described is one of severe derangement of the right temporoman- 
dibular joint in which a traumatic dislocation caused an enlargement and par- 
tial fibrosis of the interarticular fibrocartilage and an arthritis of the joint with 
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an increase in the prominence of the eminentia articularis, all of which caused 


pain in the jaw, occasional locking, a marked degree of stiffness and tenderness 


of the joint. These symptoms have been relieved by an arthrotomy and removal 
of the cartilage and the bony ridge. The only defect which remains is restricted 
side motion of the jaw to the left and slight deflection of the jaw to the right 
when it is brought forward; this defect, however, causes no functional disturb- 
ance of importance. The good result in this case suggests the possibility of 
obtaining equally good and probably better results in the mild cases with per- 
sistent functional disability. 
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THE DIAGNOSIS OF TUMORS OF THE MOUTH 


Lester R. Cann, D.D.S..* New York, N. Y. 


[* DISCUSSING the diagnosis of tumors of the mouth, I shall use the word 

‘‘tumor’’ in its restricted sense meaning a neoplasm or a new growth, and 
not in the academic one meaning a swelling. 

In tumor diagnosis we must not be led by preconceived notions. We cannot 
say that a growth is benign because of its appearance. An innocuous looking 
little erosion may be the disseminating focus of highly malignant cancer cells. 
The age of the patient, while significant, should not be considered too im- 
portantly. For example, carcinoma of the tongue is believed to be, for the 
most part, a disease that is found in the fourth deeade of life or beyond, yet 
Frank, Enfield and Miller reported a carcinoma of the tongue in a newborn 
child. While pain is a prominent symptom often ascribed to malignancy, very 
little has been mentioned about the opposite of pain, namely numbness, as a 
possible sign of a new growth. I have had brought to my attention in the 
last vear two eases where numbness of the lip was the first symptom of an 
intraosseous mandibular neoplasm. 

The histologic examination of a biopsy specimen in most instances is very 
conclusive and decisive, yet it will not always tell the complete picture, unless 
the pathologist is thoroughly conversant with the life history and clinical 
course of the growth. Such facts must make us realize that each case is a 
problem unto itself. With this in mind we ean consider diagnostic procedures. 

The examination of mouth tumors can be divided into three phases, namely : 

1. The clinical examination. 

2. The roentgenologiec examination. 


3. The histologic examination. 


Clinical Examination.—A most important point for consideration is whether 
the patient came with the express purpose of finding out what the lesion is, 
or whether it was discovered on casual routine examination. 

What are the reasons for a patient’s seeking immediate advice? These 
usually are pain, sudden swelling, sudden loosening of one or several teeth in 
an isolated area, usually accompanied by pain, trismus, or numbness. Any 
one of these symptoms, or several of them combined, should make us immediately 
suspicious of a possible malignant condition. On the other hand, in examining 
the mouth, should we come upon a lump which the patient said that he had 
had for many years, or had never noticed, we can feel reasonably sure that we 
are dealing with a benign condition. There are other clinical factors that will 
aid us in making a diagnosis. Among these is color. For example, the melanoma 
which may manifest itself rather acutely, has a distinctive bluish-black hue. 


*Chairman, Division of Oral Pathology, Columbia University School of Dental and Oral 
Surgery. 

Read at the Seventh Annual Congress of the American Association for the Advancement 
of Oral Diagnosis at the New York Academy of Medicine, Oct. 18, 1940. 
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The physical condition of the patient is another factor. A tumor on the 
gums of a pregnant woman would justly lead us to assume that we are dealing 
with a pregnancy tumor. 

A lesion may be papillary, nodular, or uleerous, and from long experience, 
clinicians have learned that the papillary type is less malignant than the 
nodular variety, and the nodular less malignant than the ulcerous kind. How- 
ever, the clinical examination is just a guide, and further laboratory studies 
are often necessary to confirm the clinical impression or to make a diagnosis. 

Roentgenologic Studies—The x-ray is used, of course, for examining 
osseous lesions or lesions of the soft tissue, in which we believe that the bone 
has become secondarily invaded. It is imperative to make x-ray studies in 
instances of trismus, sudden loosening of the teeth, numbness of the lips, and 
gradual enlargement of the jaws. We can determine by means of the x-ray 
whether we are dealing with an osteolytiec lesion or an osteoblastic one, and 
whether the trouble is monocystie or multilocular. A great deal of information 
“an be gained from the x-ray examination, but here again experience in inter- 
pretation is of paramount importance. 

Histologic Studies——-The microscopic examination of a biopsy specimen is 
often the court of last appeal. There has been much discussion as to whether 
the biopsy is harmful, but most pathologists today agree with Stanford Cade 
when he says that, ‘‘A biopsy followed by appropriate treatment is entirely 
devoid of danger, and the belief that taking a section prejudices the patient’s 
chances is a myth which must be exploded.’’ 

There are two varieties of biopsy, the excisional procedure and the aspira- 
tion biopsy. The latter is used mostly where we do not care to rupture the 
eapsule about a tumor, or in a deeply located growth, such as one within the 
bone. The only possible place where a biopsy may be contraindicated is in 
intraosseous tumors. Fortunately, most of these ean be diagnosed by the x-ray, 
and, when this is not conclusive, we might apply the so-called ‘‘test by 
radiation.’’ For example, a painful osteolytie lesion in a child with no 
history of infection, may be the rare Ewing tumor which is extremely radio- 
sensitive. Radiation of such a growth will cause a rapid involution which is not 
the ease in osteomyelitis, a condition closely resembling the clinical and x-ray 


picture of the Ewing tumor. If a biopsy of an intraosseous neoplasm is thought 


to be essential, then we can either try aspiration, provided the overlying bone 
has become sufficiently atrophied, or excisional biopsy, if preparation is made 
for immediate operation or radiotherapy. 

The biopsy examination will not only elinch the diagnosis, but will help 
us in grading the tumor and offers a fairly aceurate prognosis. It will also 
guide us as to the necessity for supplemental tests. As an illustration, a 
giant-cell tumor would suggest the possibility of hyperparathyroidism. So, 
in all eases of giant-cell tumors, we ask for blood chemistry studies, as well 
as for a skeletal x-ray investigation. 

Other Laboratory Procedures.—Serologiec examination is very important; 
both the Kline and Wassermann tests are used. The former test is very sensi- 
tive, and, if found negative by a reliable laboratory, syphilis can be excluded. 


Diagnosis of Tumors of Mouth 


If positive, it is checked with the Wassermann test. The Kline test requires 
a very small amount of blood, which can be easily taken in a capillary tube 
from the site of the biopsy. 

A blood count is also of great service in cases of sudden loosening of the 
teeth, acute hypertrophy of the gums, and swelling of the face, to rule out the 
presence of acute leucemia which may be manifested by these symptoms. 

In eonelusion, let me cite one case in which the timely diagnosis of a 
neoplasm was neglected because of ignorance. A man, 58 years old, suddenly 
found one evening that he could barely open his mouth. The next morning he 
went to a dental clinic where three mandibular teeth were removed under 
the supposition that he suffered from trismus due to infected teeth. Very 
severe pain followed which persisted unabated; therefore ten days later some 
teeth in the maxilla on the same side were removed. There was still no 
relief and his face became swollen. He entered the dental clinie of the Uni- 
versity where an x-ray examination and a biopsy study were made. The biopsy 
showed the lesion to be a squamous-cell carcinoma. The x-ray showed extensive 
destruction of the ascending ramus of the mandible including the temporo- 
mandibular joint. The patient was referred to the radiotherapy department 
for treatment, but radiotherapy was of little avail, and the man died after a 
miserable existence, six months after he had noticed his first symptom, the 
inability to open his jaws. The first person who saw this man was a dentist 
who, instead of trying to find the exact cause of his trismus, needlessly extracted 
three teeth. Had he made an x-ray study at the start the reason for the trismus 
would have been apparent, for it would have shown that a malignant process 
had involved the temporomandibular joint. The trauma caused by the extrac- 
tion of the teeth aggravated the disease and hastened the end, as it has done in 


many other instances. It is just possible that, if a correct diagnosis had been 


made at the start, the man’s life may have been considerably prolonged. If 


not, he would at least have been spared a great deal of unnecessary agony. 
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ADEQUATE VITAMIN DOSAGE 


P. W. Brown, M.D., Rocuester, MINN. 


EVELOPMENT in the field of vitamins is so rapid both scientifically and 
commercially that it is difficult for the physician to know what or how 


to prescribe. 


Even a current report is likely to be out of date by the time it 


is published, and I have no purpose other than to offer a few rather categorical 


statements which would seem to be of present clinical value. 


to discuss the various manifestations of vitamin deficiency. 


TABLE I 


I do not intend 


PERTINENT DATA CONCERNING VITAMIN A, VITAMIN B,, THE B COMPLEX, ASCORBIC ACID, 
AND VITAMIN K 


MATERIAL 


Vitamin A 


Vitamin B, 
(thiamin 
chloride ) 


The B complex 
(G, B,, nico 
tinie acid) 


Ascorbic acid 


Vitamin K 


1. Vitamins 
wide variety of 


2. Vitamins 


SOURCE 


Whole milk, eggs, 
carrots, green 
vegetables, sweet 
potatoes 


Fresh vegetables and 
meats, whole 
grains, milk, eggs, 
veast 


Fresh beef, pork, 
liver, kidney, milk, 


eggs, whole grains, 


yeast 


Citrus fruits, straw 
berries, cabbage, 
tomato 


Leafy, green vegeta 
bles, vegetable 
oils, bacterial 


| synthesis (?) 


‘ 


are not a 


‘eure-all,’’ 


DAILY NEED 


‘SYMPTOMS OF 
DEFICIENCY 


| 


(3,000 units— 
adult 
6,000 units 


child 


2 mg. 


G—5 mg. (?), 
B,—?, nico- 
tinie acid— 
25 mg. (?), 
others—? 


100 mg. (4 oz. 
orange juice 
or 12 oz. to- 
mato juice) 


Unknown, little |Reduction in plasma 
or no storage | 


DOSAGE 


|Changes in epithelial 20,000 to 50,000 


structures; night 
blindness 


|Peripheral neuritis, 

| edema, anorexia, 
diarrhea, hepatic 
insufficiency (?) 


|Pellagra, sprue, 
cheilitis, anemia, 
diarrhea, dermati 
tis, psychosis 


\Scurvy, subcutane 
ous hemorrhage, 

| gastrointestinal 
hemorrhage (? 


prothrombin 


units—oral (2 to 
5 globules) 


20 to 100 mg. daily 
orally, intrave 
nously or intra 
muscularly; 20 
mg. daily post 
operatively 


Riboflavin—5 mg., 
nicotinic acid 
500 mg. orally, 
1% mg. per kg. 
of body weight 
intravenously 


200 to 400 mg. oral 
ly, 500 to 1,000 
mg. intravenously 


1-5 mg. (as 2 methyl 


1-4 naphthoquin 
one per os or 


intravenously ) 


are best obtained in normal foods, and people who eat a fairly 
foods need have no concern about vitamins or lack of them. 


Furthermore, the addition of vitamin 


supplements to a normal diet is of no value, in the absence, of course, of disease 


or a previously inadequate diet. 


This is proved in the case of ascorbic acid at 


least; beyond a point of normal saturation of this acid, the body promptly 


eliminates the excess. 


3. Many people, because of economic conditions, unusual food habits, or 


illness, are in a condition of marginal or actual vitamin deficiency. 


From the 


Division of Medicine, 
Reprinted from Proc. Staff Meetings, Mayo Clinic 15: 


Mayo Clinic. 


36 


215, 


1940. 


In many 


... 
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instances there may be no frank signs of such a deficiency ; furthermore, when 
this deficiency exists, it is usually a multiple vitamin deficiency. 

4. There is an unusual disproportion between what is now considered to be 
the normal daily need for vitamins and the amount required for the treatment 
of the deficient state. In amplification of this, it can be said that, if there is 
no obvious response to adequate dosage within a few days, there is little or no 
need to continue this particular treatment. 

5. The vitamin preparations which contain four or five different vitamins 
have some justification in the treatment of people who are not ill but who are 


‘‘poor eaters’’ and who are in poor health. This applies chiefly to elderly 
individuals. Otherwise, there is little with which to justify their usage. 

6. It should be remembered that vitamin K is rapidly lost when illness or 
faulty diet intervenes. There is practically no storage of vitamin K. This 


likewise applies to vitamins C and all the B group, although there is apparently 
a slightly greater margin of safety in the use of vitamins C and B than there 
is in the use of K. Vitamin A and probably vitamin D may be stored in amounts 


which will last for months. 
TABLE I] 


CONTENT AND COST OF PREPARATIONS OF VITAMIN B COMPLEX BY VARYING COMMERCIAL FORMS 


DOSE OF VITAMINS (UNITS PER 
4 ©.c. OR 1 TEASPOONFUL) 


FORM 


YEAST 
TABLET 


333 25-50 


2 3 CAPSULE 


Thiamin chloride ‘ 200 125 
(300 units equal 1 mg.) 


G (Sherman Bourquin) 40 60 40 10-15 50-60 
Nicotinic acid + + (?) + + 


Source Grain Rice Grain Grain 
and liver bran and liver | and liver 
Cost in cents 5.5 3.5 2.5 4.25 


Table I summarizes a few main points concerning the more widely used 
vitamins. One point bears further emphasis (Table Il), namely, the postopera- 
tive administration of thiamin chloride to patients, especially to those who 
are more than 50 years old or who have been depleted prior to operation. 
Thiamin chloride may be introduced in solution intravenously although the 
vitamin probably remains longer in the body if it is given intramuscularly. 
Since thiamin chloride is readily soluble, amounts of 100 mg. or more may be 
administered intramuscularly with very little distress to the patient. 

Table II is applicable only to the immediate present and gives a compara- 
tive idea of the cost and amounts of vitamin B per dose. The higher the B,G 
complex, the greater is the cost ; a downward trend in the cost of these valuable 
supplements is encouraging. 

DISCUSSION 

Dr. A. M. Snell.—There is no doubt whatever that most vitamin products are pre 
scribed in a dosage that is far too small to do any particular good and that many have 
been administered to individuals who are in no great need of them. Dr. Brown has covered 
he matter of dosage completely; a word in regard to the indications for use may be in 


order. 
Patients who have deficiency states as we see them in the Clinic are in three categories. 


The deficiency state of members of the first group is definitely related to an inadequate 
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diet. Persons who live in abject poverty, faddists, eccentric individuals, psychopathic 
persons, and old and lonely individuals with no particular interest in food belong in this 
group. The alcoholic person may also develop such a state, although it is likely that the 
effects of alcohol on the liver and gastrointestinal tract greatly hasten the development of 
deficiency symptoms in these individuals. 

The second group consists of persons suffering from extensive lesions of the gastro- 
intestinal tract. As is well known, individuals who have various obstructive lesions in- 
volving the intestine, diseases of the intestinal mucosa (polyposis, ileitis, sprue), or patients 


who have chronic parenchymatous hepatic disease often present evidence of multiple defi- 
ciency states. Parenthetically, it may be noted that the treatment of hepatic disease with 
adequate diets and large doses of vitamin supplements has been extraordinarily successful. 


The third group of patients who have deficiency states is comprised of persons in whom 
the condition develops postoperatively. Many of these patients, because of their disease 
and the dietary restrictions imposed by it, have been on the verge of developing deficiency 
symptoms for a long time; the surgical procedure merely precipitates the condition. In 
this group vitamin K deficiency is perhaps the most common. For example, it has been 
demonstrated experimentally that administration of a general anesthetic plus a moderate 
amount of trauma to abdominal organs will cause a decided reduction in plasma pro- 
thrombin. Vitamin K seems to constitute an exception to the general rule that vitamins 
cannot be formed within the organism. The material does not appear to be stored within 
the body, at least in any large quantity. 

In dealing with all the aforementioned conditions the best practice is to use vitamins 
in large doses in conjunction with as liberal a diet as the circumstances allow. If results 
of vitamin therapy are not apparent within a fairly short period, the physician may be 
reasonably certain that some other condition, rather than the deficiency state, is responsible 


for the continuation of symptoms, 


Case Reports 


CASE REPORT NO. 50 
MULTIPLE EXOSTOSES OF THE MAXILLA 
K. H. THoma, D.M.D., Boston, Mass. 


HIS material was gained from the autopsy of a white man who died at 

the age of 63. There is no previous history on this patient, except that he 
had been in a state institution for ten years because of a mental condition. Dur- 
ing this period, he was well. He made no complaints regarding his mouth or 
teeth: and he died of bronchopneumonia. 

Examination.—At autopsy it was found that there were a number of 
exostoses in the maxilla on the outer surface of the alveolus in the region of 
the molars. Both the upper and lower jaws were excised for pathologie investi- 
gation. 

X-ray Examination.—A complete set of x-rays of the maxilla and mandible 
was taken. One of the films is reproduced in Fig. 1. It shows an area of in- 
creased density in the region of the tuberosity. The exostosis in the region of the 


premolar and molar teeth is not visible in this film. 


Fig. 1 


Microscopic Examination.—Sections were made through various regions. 
Fig. 2 shows the tuberosity of the area illustrated in the x-ray film. It shows 
that the alveolar ridge is made up mostly of soft tissue, the underlying alveolar 


processes having completely resorbed. There is a horizontal shelf of bone 


extending from the outer aspect which is made up of thick cortex and trabec- 
ulated spongiosa. Fig. 3 is a section through the first molar region shown in 
Fig. 1. Here again there is a bony shelf extending from the buccal side of the 
tooth. The cortex is not quite so thick as at the tuberosity. The spongiosa of 
this exostosis contains fatty marrow, as does the spongiosa of the rest of the 


jaw. Fig. 4 shows the section through the premolar region. Here the exostosis 
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is not much different from that just described, except that it forms less of a 
Exostosis, therefore, seems to be a bony outgrowth of the 


horizontal shelf. 
alveolar bone, producing a shelf of approximately the same make-up as the 


The cortex perhaps is a little thicker, but the spongiosa shows 


rest of the bone. 
no alteration either of the bone trabeculae, nor of the marrow that they surround. 
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Editorial 


Fat Soluble Vitamins 


Vitamin B complex was the subject of last month’s editorial, and it was 
pointed out that its various constituents were closely associated with the health 
of the oral tissues. The fat soluble vitamins are also of great importance to 
us. They consist of vitamin A and vitamin D. At first, these two vitamins were 
grouped together, but later their separate functions were discovered. How- 
ever, much of the work done to study the effect of fat soluble vitamins on the 
teeth was done before the differentiation of vitamins A and D. A few new 
facts about vitamin A and vitamin D have been brought to light. 

Vitamin A is formed from carotene in the liver by the action of an enzyme 
called carotenase, and it is generally accepted that the liver plays an important 
role in regulating the distribution of vitamin A in the body. Poffer and Green- 
burg (1940), by use of the discovery that, in ultraviolet light, vitamin A has a 
characteristic green fluorescence, demonstrated with the fluorescence microscopic 
method that the liver storage of vitamin A in the fetus of five months was 
considerable, while in infants there was little present, and that it takes several 
years to reach the vitamin A level of the adult. Tissues from lactating breasts 
of human beings were also found to be rich in vitamin A, but, in atrophy and 
various diseases of the liver, and in inactive breasts, the tissue was found free 
of the vitamin. Here is a method that offers new opportunities for the study 
of the effect of vitamin A on the epithelium of the enamel organ which was 
demonstrated by Wolbach and Howe (1933). 

Wolbach in his experiments on rats placed on a vitamin A deficient diet 
has also shown that the accumulation of keratinized epithelium in the salivary 
clands and ducts is a striking feature of avitaminosis A. It is associated with 
an atrophy of the glandular epithelial structures. Blankenhorn (1939) states 


that, in man, xerostomia may be caused by avitaminosis A. 


Vitamin A deficiency has, in the past, been measured by the so-called dark- 
adaptation test. A method to determine the level of vitamin A in the blood 
has since been described. Pett and LePage (1940) compared the results of the 
visual tests with the findings in blood analysis. It is felt by other writers that 
the methods for measuring vitamin A deficiency in man are still somewhat un- 


reliable. 

It is important to know that vitamin A fails to absorb in a normal manner 
in celiac disease, catarrhal jaundice, and diseases of the liver interfering with 
the flow of bile. 

Vitamin D.—The function of vitamin D is to aid in the regulation of the 
calcium metabolism. While paratharmone causes mobilization of labile ecal- 
cium from the bones, vitamin D is believed to aid the resorption of calcium 
from the intestinal tract. Both agents raise the calcium level of the blood, and 
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it has been demonstrated by Schour and Ham (1934) that, during the fall of 
the blood calcium to normal level, mineral salts are deposited in the teeth. 
Cohn and Greenburg (1939), by the use of radioactive phosphorus, found that 
vitamin D in rachitie rats did little to increase calcium resorption from the 
intestinal tract, but they observed that the absorption of inorganie phosphorus 
by bone was increased by 25 to 50 per cent. They concluded that vitamin D 


may effect a conversion of organic to inorganie phosphorus in the bone. The 
first sign of vitamin D deficiency, according to Cheng and Chao (1940), is 
the disappearance of calcium from the urine. They interpret this as an attempt 
of the body to conserve mineral salts. 

In conclusion, it is interesting to mention a new use for cod-liver oil. 
Lichtenstein (1939) recommended it as a dressing for wounds. He demonstratec 
that it has definite bactericidal power and proved that this effect is closely re- 
lated to its content of peroxides. 
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Vinethene: By Major Bertram S. Rothwell, The Military Surgeon 86: 452, 
May, 1940. 


In the past fifteen years 67,853 patients were anesthetized with vinethene 
without a fatality. For rapid induction and prompt recovery with a minimum 
of postoperative effect this clear, almost colorless liquid, which has a char- 
acteristic odor which reminds one of a crushed lemon rind, is of greatest value. 
It is also useful to supplement gas anesthesia when relaxation is needed. This 
anesthetic is also used to maintain very light anesthesia, which is termed total 
analgesia. 

The open drop method and the method of vaporizing it in the machine with 
nitrous-oxygen was used. The induction is as rapid as with any anesthetic gas 
and much more certain than with nitrous oxide. Unconsciousness usually occurs 
within 20 to 45 seconds after the first inhalation. The most resistant patients 
sink into anesthesia quietly and promptly, there is no cyanosis and no anoxemia. 
The patients rarely vomit, they do not sweat, and are able to walk into an 


adjoining room as soon as the operation is completed. 


Cook. 


Purpura Haemorrhagica After Arsenic Therapy Treated With Vitamin P: 
By D. Robertson Gorrie, The Lancet 1: 1005, June 1, 1940. 


A ease of blood dyserasia after arsphenamine therapy is reported. 

Case record: A male, aged 30, in 1935 had gonorrhea and again in 1936; in 
1937, primary syphilis, and in 1939 he developed a preputial chanecre, from 
which T'reponema pallida was obtained. Wassermann was positive; considered 
as probable reinfection. 

Treatment: Between Oct. 25 and Noy. 27 he received seven injections of 
neoarsphenamine, amounting to 4.05 Gm., and seven injections of bismuth metal, 
totalling 1.4 Gm. Eighteen hours after his last injection of neoarsphenamine, 
he complained of a rash on the legs and bleeding from the mouth and bladder. 
Along with these symptoms there was bleeding from the gums and a few 
petechiae on the tongue; there then developed a necrotic angina. The patient 
was admitted to the hospital on Nov. 30 where following laboratory studies a 
diagnosis of purpura hemorrhagica was made. 

Vitamin P was given by mouth in doses of 0.25 Gm. at two hour intervals. 
The patient responded and after 5.75 Gm. of vitamin P had been given, the 
necrotic angina appeared to be resolving and bleeding from the mouth had 
ceased. A blood transfusion of 525 ¢.c. of compatible group IV blood was given. 
This is a case of acute purpura hemorrhagica developing after seven injections 
of neoarsphenamine and which responded to treatment with vitamin P and 


transfusion. 
Cook. 
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The Treatment of Trigeminal Neuralgia: By Stuart N. Rowe, Pennsylvania 
Medical Journal, March, 1941. 


Three therapeutic measures are considered effective in the treatment for 
tic douloureux; trichlorethylene inhalations, aleohol injections, and section of 
the nerve. 

Trichlorethylene, a volatile drug which produces rather marked cerebral 
circulatory change, used at regular intervals as an inhalant has given some pa- 
tients relief. 

Aleohol when injected gives temporary relief; it usually requires no hos- 
pitalization and is free from any mortality. Five per cent of the patients in- 
jected were not relieved while the average period of relief in 156 injections was 
eleven months. When injections are repeated the period of relief becomes 
shorter, due to the accumulation of sear tissue about the nerve. 


Surgery is usually the final treatment for patients who have had almost 


everything else therapeutically. The simplest operation is the avulsion of the 


peripheral branches such as the supraorbital or infraorbital. The submental 


approach of Frazier was used in the majority of cases. 


Alcohol Injections: 
Supraorbital G per cent 
Infraorbital 20 percent 
35 per cent 
10 per cent 


ful ae 11 months 
Unsuccessful 5.1 per cent 
Result of operation in 202 patients: 
Cases Per cent 
Completely relieved of pain with the operation 198 98.1 
Pain recurred in area supplied by uncut nerve relieved by 
reoperation 
Tractotomy—marked but not complete relief 
The following tables should be of interest : 
Conclusions.—The majority of patients suffering from trigeminal neuralgia 
eventually come to surgery and here records prove this method of treatment 
highly successful. 


Cook. 


Superior Laryngeal Neuralgia: I}y L. A. Smith, H. J. Moerseh, and J. G. 
Love, Proc. Staff Meetings, Mayo Clinic 16: No. 11, March 12, 1941. 


The pain in superior laryngeal neuralgia is severe, lancinating and parox- 
ysmal in type and is not unlike that of tie douloureux. It manifests itself in the 
side of the neck often upward to the face as high as the zygoma and downward 
to the upper portion of the thorax. The pain is often brought on by swallowing 
solids or fluids and yawning or coughing. During an attack, there is a tendency 
to swallow frequently, and there may be a drooling of saliva toward the end 
of the attack. 

Superior laryngeal neuralgia must be differentiated from glossopharyngeal 
neuralgia, in which the pain is usually centered on the tonsilar region, and 
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trigeminal neuralgia, which is also dissimilar in its distribution and trigger 
zones. Another consideration is hysteria, but direct observation of a paroxysm 
of pain and the absence of other hysterical signs eliminate this possibility. 
T. J. Cook. 


The Role of Vitamin C in Wound Healing: By Alan H. Hunt, The British 
Journal of Surgery 28: 436, January, 1941. 


In wounds that break down in spite of every attention at operation there 
is usually a nutritional deficiency affecting the proliferating powers of the cells 
or the capacity of the mesodermal cells to lay down intercellular substances. 
The cellular proliferation begins after a latent period of a few days and is accom- 
panied by active phagocytosis of tissue which has been damaged or rendered 


functionless by incision. 


One thousand milligrams of ascorbic acid, daily for three days, is enough to 
produce saturation even in a grossly deficient patient, and 100 mg. daily to main- 


tain it. 
The normal intake of vitamin C should be 50 mg. daily. Few of the poorer 
classes of this country consume more than a fraction of that amount and yet they 


remain in good health. 


Vitamin C has been shown to be of the greatest advantage in wound heal- 


ing. Patients should be saturated before operation. 


J. Cook. 


Oral Pathology: A Histological, Roentgenological, and Clinical Study of the 
Diseases of the Teeth, Jaws, and Mouth. By Kurt H. Thoma, D.M.D., 
Professor of Oral Surgery and Charles A. Brackett, Professor of Oral 
Pathology, Harvard University. With 1,370 illustrations, including 137 
in color. Cloth. Price $15.00. St. Louis, 1941, The C. V. Mosby Co. 


Thoma has an established reputation, second to none, as an author on 
diseases of the mouth. In his present volume, Oral Pathology, he has employed 
his wealth of factual and practical knowledge and experience with the result 
that he has produced an intensely interesting and practical volume which 
will be found indispensable not only to the practitioner, whose field of operation 
is the mouth, but also to those who may not be primarily interested in the 


treatment of oral disease per se. 

The essential difference between the dentist who considers himself the 
physician of the oral cavity or stomatologist and the one who, even in this day 
and age, continues the mechanical practice of his profession from the purely 
empirical standpoint, rests in the understanding of oral pathology and the 
application of this knowledge to every day practice. Thoma’s book makes 


the scientific approach possible for anyone who is sufficiently interested in 


his profession to avail himself of it. 

This monumental work is divided into twelve parts, each dealing with 
the subject of oral pathology from a different approach, but all are so integrated 
as to produce a well-rounded whole. The method of approach used by the 
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author makes this volume of especial value to those who confine themselves 
to the various specialties in dentistry as well as to the general practitioner. 
Thus, while the orthodontist may well find the parts, ‘‘ Developmental Anomalies 
of the Head,’’ and ‘‘Functional Changes of the Teeth,’’ of the greatest direct 
and practical interest, the oral surgeon and oral pathologist may well consider 
more important such parts and chapters as ‘‘Traumatie Injuries of the Teeth,’’ 
‘*Extension of Odontogenie Infection,’’ and ‘‘Infections of the Jaws and Oral 
Mucosa.’’ Periodontal diseases are diseussed in detail. 

In his chapter, ‘‘The Endocrine Influences on the Development of Teeth 
and Jaws,’’ the author has eliminated all wishful thinking and haphazard 
guesswork, confining himself to experimental findings and practical case reports. 
He has handled in the same way the chapter, ‘‘ Nutritional Influences on the 
Development of the Teeth and Jaws.’’ A complete account of the relationship 
of the vitamins is included. 

There are close to 1,400 illustrations in this book, which, in themselves, 
form an illustrated encyclopedia of oral pathology. These illustrations, perhaps 
as much as the text, will help the dentist establish a diagnosis of conditions 
found in the oral mucosa and jaws as well as of the purely dental diseases. 
The author is to be congratulated on this outstanding and distinguished con- 
tribution to dental art and science. 


ANNOUNCEMENT 


New York University College of Dentistry Postgraduate Summer Course 


New York University College of Dentistry announces a postgraduate summer course 
in inhalation anesthesia, with special emphasis on nitrous oxide-oxygen anesthesia, conducted 
by Prof, E. A. Rovenstine and Prof. A. S. Mecca. The course will be given mornings on 
Tuesday and Friday, July 8, 11, 15, 18, 22, and 25, 1941, from 9 A.M. to 12 o’clock noon. 
For further information write to either of the above-mentioned instructors of the course 


at New York University College of Dentistry. 


J. A.S. 


Original Articles 


MEDICO-DENTAL COOPERATION IN THE FIELD OF ORAL AND 
PHYSICAL DIAGNOSIS 


HENRY SAGE DunnNiNG, B.S., M.D., D.D.S., F.A.CS. 
New York, N. Y. 


HE late Dr. George Brewer once stated that the aim of every doctor is first 

to relieve suffering, second to eradicate disease and third to repair injury. 
I believe that we can only function as physicians and surgeons when we carry 
out these three services. Success in the treatment of any condition depends 
largely upon accurate diagnosis. Every student of medicine and dentistry. 
should, therefore, at an early period acquire a diagnostic method which in the 
end will enable him to recognize, with a reasonable degree of accuracy, the 
various lesions and pathologic processes. The methods of reasoning employed 
by different surgeons and teachers, in arriving at a diagnosis in a given Case, 
may differ widely. The two extremes might be represented by the methods 
popularly known as the ‘‘snap’’ diagnosis and the diagnosis by exclusion. 
The ‘‘snap’’ diagnosis should be indulged in only for fun, to try to see how 
‘‘smart’’ we are, and should not be relied upon in the elinie. The great 
advantage of the method by exclusion will be recognized even in a simple case 
and its superiority in obscure and complicated clinical problems will be even 
more striking. Often physicians and dentists make diagnoses after taking a 
fragmentary and incomplete history, and a hasty and inadequate physical 
examination. They obtain little help from the pathologie laboratories and in 
the end consider mostly the obvious and frequently observed diagnostic possi- 
bilities. 

W hile practitioners of large experience and quick observation often will 
arrive at a correct diagnosis seemingly by intuition, the plan is a dangerous 
one and will often lead to disastrous mistakes. It is, therefore, a matter of the 
utmost importance that the medical and dental student should acquire, as soon as 
he begins his clinical work, a definite method to be followed in all the eases 
presented to him for diagnosis. It does not matter much what method be 
employed so long as it possesses three essential factors, namely, 

1. The taking of a full and aceurate elinical history. 

2. The making of a complete and painstaking physical examination, in- 
eluding laboratory findings. 

3. The drawing of conclusions based on logical reasoning from the data 
thus obtained. 


My chief criticism of the graduating dental student is that he does not 


seem to be able to recognize a sick person when he sees one. This situation, 


Read at the Seventh Annual Congress of the American Association for the Advancement 
of Oral Diagnosis at the New York Academy of Medicine, Oct. 17, 1940. 
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of course, might be attributed to his training in school. I believe that it is as 
important for a dental graduate to take an internship as it is for the medical 


graduate if he is expected to be qualified in his chosen field. It is difficult 


for the dental surgeon to find a good well-rounded postgraduate course in 
diagnosis as there are very few open to the young dental graduate. There- 
fore, if he has not taken an internship in a good hospital, he cannot collaborate 
well with medical men. 

The cooperation between the medical and the dental practitioner is im- 
portant. I do not like the idea of the dental practitioner’s being called a dentist. 
Most men in the dental field today have received the degree of Doctor of 
Dental Surgery, and they perform considerable surgery in conjunction with 
their regular dental work. The present-day dental practitioner should be 
able to recognize and diagnose the many lesions that are found in the oral 
cavity. He must be a good oral diagnostician, a good oral physician if he 
is to practice dental surgery along with his repair and reconstruction work. 
In order to do this and in order that he may work intelligently with the 
physician and surgeon in the care of a sick person, he must be trained along 
medical lines. In passing I would say that the young men graduating from 
the good dental schools today have quite a fair understanding of general 
medicine and elementary surgery. The dental graduate today has had good 
training and after graduating from a good hospital ought to be sufficiently 
qualified to start the practice of his profession. In order to keep up with the 
modern developments not only in his work, but in the field of medicine and 
surgery, he should become attached to some clinic or hospital where he ean 
see and treat sick people. I do not think that such a man will routinely pack 
every postextraction wound with sulfanilamide. This young man will be 
able to talk, consult, and work intelligently with the physician. This coopera- 
tion is as it should be and there should not be any conflict between the medical 
man and the dental man. In order to do this the dental man must be able 
to ‘‘size up’’ his patient and to diagnose his condition fairly well. He should 
not perform lengthy or serious operations on sick people unless it is necessary. 
He should be very careful not to undertake the operation and postoperative 
eare of a patient unless he is qualified to render that patient the best of care. 
He must have a careful follow-up system and eall on his patient at the home or 
the hospital as does the physician at any hour that the patient’s condition calls 
for such a visit. He must see his cases shortly after each operation in order 
to know how the patient’s condition is progressing. If he does not he will find 
that the family physician has been called in, and rightly so. I believe that the 
dental surgeon should consult freely with the medical man when there is the 
slightest question as to the condition of the patient before and after operation. 
If he does this, there will be much less unpleasantness and better results will 
be obtained. My habit has been for a long while, ‘‘when in doubt eall the 
family physician.’’ I have spoken at length about the dental side of the 
picture because I feel that most of my audience is composed of dental 
practitioners. 

Now for the other side of the picture, I feel sure that a better under- 
standing is developing between the medical man and the dental surgeon, but 
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it would be grand if the physician would send the patient to a good dental 
practitioner in whom he has confidence and then allow him to prescribe the 
treatment that he, the dental surgeon, thinks is proper. I cannot see why the 
physician should be concerned in whether the second premolar or the first molar 
is to be removed. Many physicians know very little about oral diagnosis and 
most of my good medical friends freely admit this fact. I have, however, 


been bothered by trying to explain why such and such a procedure should 
be carried out, and I do feel that definite oral cases should be turned over to 
the dental man to be treated by him to the best of his ability. It is amazing, 
at times, to realize how little many excellent physicians know about dental 


pathology and the modern treatment of dental lesions. The getting together 
of the two branches of the healing art, medicine and dentistry, is the reason 
for this meeting tonight, I think. It is our aim to establish confidence and 
respect and regard for each other’s opinions, as I see it. The dental man 
should turn to the physician for help and guidance in the general health of 
the patient, and the dentist should be allowed to treat the oral cavity or local 
conditions. None of us these days can possibly treat all the diseases of the 
entire body. I have had a fair opportunity of seeing, in the past twenty-five 
years, many cases, the treatment of which has been badly handled by the lack 
of cooperation between the physician and the dental surgeon. When this 
happens it is generally due to the fact that the case has been improperly 
diagnosed and consequently the wrong treatment has been carried out. 
After all, treatment, based on accurate diagnosis, is the most important service 
for the ailing patient. What can we do for a person needing our help? We 
“annot do much for anyone unless we know what is the matter with him, and of 
course, here is where accurate diagnosis counts. I think that this society is 
doing a fine job in stressing the importance of this work. While it is impossible 
for anybody to say who should treat such and such a case after a definite 
diagnosis has been made, the solution of this situation lies in broadening our 
knowledge in oral medicine. 
SUMMARY 

1. Dental education must include a better clinical training in the common 
medical subjects. 

2. Physicians should receive more adequate training in oral medicine. 

3. Internships are just as essential to a good well-rounded training for 
dental surgeon as they are important to the physician. 
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DILANTIN HYPERPLASTIC GINGIVITIS 
1. Irs Cause AND TREATMENT 
2. DIFFERENTIAL APPRAISAI, 
DANIEL E. Ziskin, D.D.S., Lewis R. Stowe, D.D.S. anp 
EKpwarp V. A.B., D.D.S. 
New York, N. Y. 


INCE the establishment of dilantin (Merritt and Putnam’) as an efficacious 


measure in the treatment of epilepsy, and its general use in many epileptic 


cases, prominent notice has been drawn to a side action of the drug involving 
the gingivae. This oral manifestation is known as dilantin hypertrophy of 
the gums and may be described as an enlargement caused by tissue hyperplasia. 


As the growth often proceeds to the extent of covering the entire tooth, mastica- 
tion becomes painful as well as difficult and estheties enter as a factor. 

Dilantin hypertrophy bears a close clinical resemblance to other forms of 
gingivitis. Outstanding among these is the type of gum disorder associated 
with scurvy. 

Kimball,? in a report on 152 dilantin patients, of whom 57 per cent showed 
gingival hyperplasia in varying degrees, considered the possibility of seurvy 
even though other signs such as sore joints, purpura, ete., were absent. He 
tested the ascorbic acid content of the blood serum in a number of eases and 
concluded that the degree of hyperplasia directly paralleled the deficiency 
of ascorbie acid. That is, those individuals with the most marked hyperplasia 
showed the lowest level of ascorbie acid, as low as 0.1 mg. per 100 ¢.c. The 
administration of large doses of vitamin C (300 mg. daily by mouth) did not 
materially improve the gingivae, although the plasma level was raised to a 
high normal. 

Merritt and Putnam,* dealing mostly with adults, cited a much lower 
incidence of dilantin gingival hyperplasia (4 per cent as compared with 57 per 
cent by Kimball). This study ‘‘showed no evidence of a deficiency of ascorbic 
acid.’’ 

Frankel,* observing a mixed group of children and adults (mostly adults), 
states that 62 per cent of his series showed hyperplasia of the gums. The 
degree of gingival involvement paralleled the dilantin dosage, while the 
ascorbie acid level of the blood decreased as the gums grew larger. <A study of 
the table accompanying this report leaves doubt as to the justification of the 
author’s conclusions. 

Thoma,’ in a published case report, is in agreement with Merritt and 
Putnam in their view that the gingival hyperplasia is not in relation to 
vitamin C levels in the blood. 

Grunzhit,® after inducing scurvy experimentally in guinea pigs, found 
that large doses of dilantin did not alter the course of the scurvy or interfere 
with the utilization of vitamin C 

Lennox’ supports Grunzhit in the opinion that vitamin C deficiency is 
not related to dilantin hyperplasia of the gingivae. 


From the School of Dental and Oral Surgery, Columbia University, New York City. 
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Our own findings, based on clinical observation and histologic evidence 
cited herein, rule out scurvy as an etiologic factor. 

This report deals with a group of patients under treatment for epilepsy 
with dilantin at the Columbia-Presbyterian Medical Center. The series com- 
prises males and females, children and adults, in about equal proportions. 


APPEARANCE OF TISSUE 


Gross.—The gums bleed easily on probing. Proliferations appear growing 
out of the inferior surface of the free gum margin of the interdental papillae 
(Fig. 1). They resemble gum polypi or proliferations frequently seen during 
pregnancy in areas subject to chronie irritation. They are congested, shiny, 
and friable, with a definite line of demarcation separating them from the 
stippled gingivae. As they grow in size they are subjected to various forms 
of trauma. Their appearance is that of inflamed and markedly swollen tissue 
(Figs. 2 and 3). In the next phase the swelling changes character. The gums 
become hard, firm, and a more normal color. Stippling returns and the 
inflammation (if it persists) is confined to the margin. The affection at this 
stage resembles a generalized fibromatosis (Fig. 4). The course as described 
usually covers a period of about six months, after which it may persist in the 
final form indefinitely. 

Dilantin hypertrophy of the gingivae is more pronounced in children than 
in adults. It is found in the presence of teeth, while grossly not apparent in 
normal edentulous regions. In ease extraction becomes necessary, the hyper- 
plastic gums return to normal appearance in the operated areas. It is more 
exaggerated under conditions of local irritation such as overhanging margins, 
ill-fitting crowns and bridges, food impactions, tartar, and debris. It is 
seemingly absent in edentulous mouths except in areas where there is denture 
irritation. Here the hypertrophy is visibly present. As the proliferative 
tissue grows the teeth are moved out of alignment (Figs. 5, 6, and 7). In 
some cases alveolar bone is lost and teeth loosen. The affection is more pro- 
nounced where poor hygienic care is evident. In well-cared-for mouths the 
reaction is comparatively mild. Those cases included in this study which were 
given vigorous and continuous prophylactic treatment from the time dilantin was 
first ingested were free from the gingival hypertrophy. 

In a group of children whose epileptic seizures were controlled without 
the use of dilantin, the gingival hypertrophy did not develop even though 
many of the local irritants mentioned were present. 

Microscopic.—Epithelium. The keratin layer is not markedly altered. 
The epithelium shows a proliferative change evidenced by the largely increased 
number of nuclei in the prickle- and basal-cell layers. The hyperchromatie 
nuclei take a deep stain and show an increased number of mitotic figures. 
There is some hydropic change. The epithelial proliferation is again accentuated 


by the downgrowth of the epithelial pegs fairly deep into the corium, and their 


pointing and splitting (Fig. 8). Another evidence of hyperplasia is the fre- 
queney with which epithelial pearls are seen (Figs. 9 and 10). These strue- 
tures, reported by Thoma,® are found normally, but not as often as observed 
here. They may be due to the growth and sectioning at right angles of the 
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epithelial pegs and may possess a much lower degree of keratinization than 
Fig. 11, which is a highly keratinized epithelial pearl formed as the result 
of injections of large doses of an estrogenic hormone.® This illustration is 
included herein for the purpose of comparing the state of keratinization seen 
here with that present in the dilantin pearl. A closer similarity to the 
estrogenic effect on epithelium is seen in Fig. 12. This is a section of areolar 
ginigivae (where keratin is not normally found) from a patient taking dilantin. 


Fig. 1. Fig. 2. 

Fig. 1.—Early stage of dilantin hyperplasia in a boy, aged 12 years, who had taken three 
capsules of dilantin daily for one year. Drug was discontinued for seven weeks because of 
hyperplastic gums. (Regression noted.) Dilantin therapy was resumed for two weeks before 
this photograph was taken. A is a polyp, B the spread of proliferation from the inferior surface 
of the margin of the interdental papilla. 

Fig. 2.—Inflamed and swollen tissues partially covering the teeth of a 9-year-old girl, 
who was taking dilantin, three capsules daily. The photograph was taken approximately four 
months after dilantin therapy was started. 


Fig. 4. 


Fig. 3.—Same case as Fig. 2. Progress of the gingival hyperplasia about six months after 
Fig. 2. The tissues are still inflamed and swollen. The line of demarcation between the hyper- 
plastic and stippled gingivae is evident. 

Fig. 4.—Generalized fibromatosis in a boy 16 years old. The gums are firm and stippled. 
Dilantin, four capsules per day, had been taken for two years. 


The flattened nuclei and the deeper eosin stain give the appearance of a 
keratinized surface. While special staining methods failed to diselose the 


presence of mature keratin such as is seen when large doses of the estrogenic 


hormone are used therapeutically, it is possible that the stimulating action of 
dilantin does produce an immature stage in the process of keratinization. 


| 
Fig. 3. 


Dilantin Hyperplastic Gingivitis 


The early hyperplasia in the dilantin gingivitis resembles the changes 
previously reported for pregnancy gingivitis? (Fig. 13) although the epithelial 
pegs incline to a greater extent of down-growth and the papillary layer of 
the corium lies closer to the surface. 

Connective Tissue——The corium shows even more marked proliferation 
than the epithelium and seemingly accounts for most of the gingival enlarge- 
ment. Many large young fibroblasts in an apparent state of hyperactivity 


Fig. 6. 

Fig. 5.—Teeth imbedded in hyperplastic gum, in a girl, 9 years old. Dilantin, four to five 
capsules daily, had been taken for two years, The gingivae are firm, and inflammation is 
present at the margins. 

Fig. 6.—Same patient as Fig. 5, after surgical removal of the hyperplastic tissue. Photo- 
graph was taken about four months after Fig. 5. 


Fig. 7.—Same case as Figs. 5 and 6. Extent of the regrowth in about three months is shown. 
Note additional separation of the teeth caused by the proliferating tissue. 
are seen throughout the stroma. There are masses of inflammatory exudate, 
chiefly perivascular, and composed mainly of round cells with some plasma 
cells and a few polymorphonuclears. This inflammatory reaction, although 
fairly prominent in the alveolar corium, is especially conspicuous at the erest 
of the interdental papilla. There is an increase in the size and number of 
blood vessels and lymph channels. Endothelial proliferation resulting in the 


formation of new capillaries is seen in the periosteal portion of the corium 


in some sections. Edema is a prominent feature in some eases and not in 
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others. The papillae of the corium lie abnormally close to the outer surface 
of the epithelium and usually contain groups of young fibroblasts (Figs. 9 
and 12). 

The proliferation of the connective tissue extending over the surfaces of 
the teeth becomes covered with epithelium probably as a direct extension of 
the epithelial covering (Fig. 8). 

We have stated that edentulous areas or edentulous mouths do not show, 
grossly, the hyperplastic changes noted. Microscopie data on this point are 
at a varianee and were derived from tissue studies of two patients taking two 


to four capsules of dilantin daily. 


Fig. 10. 
Fig. 10.—Higher power view of one of the pearls shown in Fig. 9, xX900. Prickle cells 
are normal and the highly keratinized center is absent. Compare with Fig. 11. 
Fig, 11.—Epithelial pearl in a castrated monkey (No. 209), that was treated with 
large doses of estrogen. Biopsy lower right No. 3 papilla, «400. Alveolar gingivae. Note 
keratinized center. Compare with Fig. 10. 


Case 1—A female, aged 57, wearing full upper, and lower partial dentures. 
Irritation was created by both appliances. Hyperplasia of the gums was 


apparent in the traumatized regions. Tissue biopsies were taken from normal 


and from hyperplastic-appearing areas of the maxilla. 

Case 2.—A male, aged 22. Tissue biopsies were taken from an edentulous 
field where a tooth had been extracted previously, and from a hyperplastic 
gingival interdental papilla. 

The microscopic findings in these cases are similar to each other and also 
to other dilantin specimens examined. In both, the grossly involved and unin- 
volved areas appear alike. The only difference is the degree of change. (See 
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Figs. 14, 15, 16 and 17.) The mucous membranes which, grossly, appear 
uninvolved, show the familiar dilantin changes microscopically (Figs. 12 and 


18). 


Fig. 14.—Case 2. Man aged 22 years. Biopsy of upper right No. 3 grossly involved in- 
terdental papilla, alveolar gingiva showing crest, X79 Note characteristic dilantin changes 
as already described in Fig. 8 A, Epithelial hyperplasia. 3B, Slender epithelial pegs with 
epithelial pearls. C, Papillary layer close to the outer surface. D, Cellular connective tissue 
rich with hyperchromatic fibroblasts. 2, Increased collagenous bundles, F', Increased vas- 
eularity. 


High-power view of Fig. 14, X680. Connective tissue hyperactivity. A, Young 
fibroblasts. B, Collagenous bundles. 


Thus, areas seemingly normal disclose microseopie changes characteristic 


of dilantin hyperplasia and have enlargement potentials when the necessary 
irritation is provided. 


: 
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A DIFFERENTIAL APPRAISAL OF: 


1. Scurvy and Dilantin.—The resemblance of dilantin hyperplasia of the 


gums to the hypertrophy seen in scurvy is a superficial one. 


_ Fig. 16.—Same case as Figs. 14 and 15. Biopsy upper left No. 4 edentulous area, grossly 
uninvolved, x58. Alveolar gingiva showing at the crest. Area similar to Fig. 14 is shown for 
comparison. All dilantin changes are present here but to a less degree, 


Fig. 17.—High-power view of Fig. 16, «680. Connective tissue hyperactivity similar to Fig. 15. 
A, Young fibroblasts. B, Collagenous bundles. 
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At certain stages in their development, the clinical manifestations appear to 
be the same. It should be noted that the seurvy affection is caused by swelling 
and not by hyperplasia as is the case in dilantin. Other indications of seurvy 


are: pain, marginal necrosis of the gums, occasional petechial hemorrhage, and 


invariable loosening of the teeth. These signs are absent in dilantin hyper- 


plasia, as are constitutional symptoms such as purpura, sore joints, ete. 


Fig. 18.—Same case as Figs. 14, 15, 16, and 17, 680. Upper right No. 3 grossly involved 
interdental papilla. ireolar gingiva. Connective tissue hyperactivity. This figure together 
with Fig. 12 shows the dilantin effects microscopically on the mucous membrane grossly unin- 
volved. A, Cellular connective tissue rich with hyperchromatic fibroblasts. B, Increased 
collagenous bundles. C, Increased vascularity. D, Epithelial hyperplasia. 


Fig. 19.—Case 3, man aged 68 years. Bismuth stomatitis. Heavy bismuth line can be 
seen in marginal gingivae. The remaining lower anterior teeth are hvavily coated with tartar. 
Bismuth is seen deposited only in that portion of the mucous membrane of the lip which rubs 
against the coated teeth. 


¥ 
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The microscopic differences between the two are even more emphatic. 
In seurvy, the outstanding features are: (1) failure of the cells of the support- 
ing connective tissues to form or maintain intercellular substances; (2) failure 
of capillary formation due to inability of endothelial cells to form intercellular 
cement substances; (3) prevention or suspension of the proper maturation of 
structural embryonic conective tissue; (4) reduced immunologic response on the 
part of the gums, thus permitting marked inflammations and surface uleera- 
tions, caused by the impeded ability to form collagen; (5) atrophie changes 
in the periodontium resulting in its inability to support the teeth, with con- 
sequent loosening.*® ** 7% 1% 14 

The prominent findings in dilantin stimulation are: increased collagen 
formation and an increase in capillary formation. 

2. The Estrogenic Hormone and Dilantin.—In some of the women studied 
it was noted that the epileptic seizures occurred a short time before or after 
the menstrual period. Even in instances where dilantin therapy controlled 
the seizures fairly well, relapses were seen chiefly in connection with the 
menstrual cyele. Similar observations have been made by others.’® 

Because of these factors, and because of the nonspecific hyperplasia induced 
by dilantin, we attempted to determine by the following experiment whether 
or not dilantin has an estrogenic effect. 

Three white female albino rats, each weighing about 150 grams, were 
smeared daily for approximately two weeks, and two normal estrus cycles 
noted. Subsequently, intraperitoneal injections of dilantin (dosage: 114 mg. in 
24 days) were given, and two of the rats smeared daily for eighteen days, one 
smeared daily for twenty-three days. The estrus cycles were recorded. No 
change occurred to warrant the conelusion that dilantin has an estrus effect. 

A histologic study of the rat gums and ovaries was made. For this 
purpose colehicine’® ** ** was injected nine hours before sacrificing the animals. 
The colchicine dosage was 0.15 mg. for each rat. Dilantin was found to have 
a stimulating action on the gums, but not on the ovaries. 

On the strength of these observations, it may be concluded that the 
changes noted following dilantin administration are not of the character found 
after treatment with the estrogenic hormones. 


ETIOLOGY 


Neither the systemic disease, the magnitude of the symptoms, the amount 
of daily medication, nor the beneficial results of dilantin therapy show evidence 
of having a bearing on the degree of severity of the gingivitis. While the 
length of treatment is seemingly a factor in that the longer a ease is treated 
the more pronounced are the gum enlargements (Figs. 2 and 3), yet some 
eases receiving dilantin over a long term disclose less involvement than others 
ingesting the drug for a shorter period. 

The mucous membranes (other than the alveolar gingivae) and edentulous 
parts show no noticeable change. 

The most severely affected areas seem to be those which harbor gingival 
irritants such as tartar, debris, or ill-fitting dental restorations with overhanging 
margins. The same mouth may have both normal-appearing tissue and tissue 


grossly involved. In extreme instances, the entire alveolar gingivae is affected. 
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These experiments point to hygienic care as a relevant factor. Gross 
pathology is usually apparent in mouths showing careless application of the 
toothbrush (especially noticeable in children). In serutinizing the toothbrush 
habits of both children and adults it was seen that in the same mouth areas 
receiving the best care were not involved to the same degree as other parts where 
signs of negligence were present. 

These factors lead to the hypothesis that because of the stasis produced in 
the terminal capillary circulation of the gums by local inflammation, the action 
of dilantin in producing tissue hyperplasia is facilitated. The exact method by 
which dilantin exerts its action remains to be determined. 

In the case of children, an actively growing organism may enhance the tissue 
stimulation produced by the dilantin. This, plus careless oral hygiene, may 
account for the greater incidence of dilantin hypertrophy in children. 

Gingival inflammation plays an important role in many gum affections, 
as it does in dilantin hypertrophy. For example, during pregnancy, it has 
been observed that certain gum portions of a mouth may appear normal 
while others are grossly enlarged. Microscopie examination discloses that, 
as with dilantin, the seemingly normal gingivae have also undergone change 
and that this change is hyperplasia (Fig. 13). The action of bismuth is another 
illustration. When a patient receives large quantities of bismuth therapeu- 
tically, some of the bismuth is deposited in the marginal gingivae and appears 
familiarly as a blue line. It is assumed that the bismuth is deposited because 
of a pre-existing inflammation. Fig. 19 is a photograph of Case 3, male, aged 
68 years, who received bismuth treatment for syphilis. The mandibular anterior 
teeth were the only ones remaining. They were heavily coated with tartar. 
The lip opposite these tartar deposits was irritated and became inflamed. 
sismuth ean be seen only in this area on the lip and in the marginal gingivae 
of the remaining teeth. 

TREATMENT 

Surgical removal of the enlargements, per se, was found to be ineffectual 
due to the rapid regrowth (Figs. 5, 6, 7). 

The most successful therapy consisted of vigorous massage of the inter- 
dental papillae and efficient toothbrushing. All forms of irritation were 
removed from the teeth and their surfaces rendered smooth. In eases where 
the gums grew to such size as to constitute an obstruction in carrying out these 
measures, surgery was employed, supplemented by interdental massage (rubber 
interdental stimulators or toothpicks were used) and continuous prophylactic 
treatment as outlined. 

Satisfactory results were obtained without discontinuing systemic therapy. 

The following case is descriptive of the procedure. Case 4, female, aged 
26, single, had been given dilantin treatment for two years. Present dosage: 
3 or 4 capsules (0.1 Gm. each) per day. Patient unusually intelligent and 


cooperative. History revealed enlargement of the gums was obvious within 


six months after ingestion of the drug was begun. The dentist consulted, 
without recognizing the pathosis, instituted routine prophylactic care with some 
resultant improvement. 
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Considerable enlargement was present (Fig. 20) when the case came to 
our attention. Therapeutic measures were instituted as follows: In the 
maxilla, vigorous massage was employed consisting of the interdental method 
of toothbrushing, plus the use of a rubber interdental stimulator or a round 
toothpick. In the mandible the proliferations were removed surgically, fol- 
lowed by massage as soon as the gums were sufficiently healed. The method 
of massage was as described. Therapy in the upper and lower gingivae was 
started at the same time. 


Fig. 20.—Case 4, woman 25 years old, with general involvement before gingival treatment. 
Dilantin three to four capsules daily for two years. 


tee 


Fig. 21. Fig. 2% 

Fig. 21.—Same case as Fig. 19, showing results of local treatment. Photograph was taken 
about one month after Fig. 20. Therapy: local interdental massage of maxillary teeth and 
surgical removal of the lower hyperplasia The maxillary teeth have returned to normal and 
the mandibular teeth are healing. 

Fig. 22.—Same case as Figs. 20 and 21, comparative picture. Photograph was taken 
fourteen weeks after Fig. 21. The patient was instructed to continue vigorous massage and 
hygiene in all but the upper right quadrant of the mouth. This photograph shows dilantin 
gingivitis returned in the uncared-for area. The rest of the mouth remains normal. 


The upper gingivae returned to normal in three weeks. The lower gums 
also healed, but much more slowly (Fig. 21). After the entire mouth had 
been restored to an apparently healthy condition, the massage was continued 
as before in all but the upper right quadrant of the mouth. Here, the patient 
was instructed to discontinue home care. The dilantin gingivitis returned 
in this area. Within two weeks it was visible, and Fig. 22 is a photograph taken 
fourteen weeks later showing the extent of growth at that time. The rest of the 
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mouth remained normal with continuous supervised home care. The progress 
of this case and others suggests that the early prophylaxis may have prevented 


the extreme enlargement seen in untreated cases. 
SUMMARY AND CONCLUSIONS 


The important changes produced by dilantin are marked hyperplasia of 
both the connective tissue and the epithelium, the hyperplasia being most 
pronounced in the corium. The connective tissue proliferates, growing out 
from the under surface of the free gum margin, and covering wholly or in 
part, the crown of the tooth. The proliferative tissue becomes covered with 
epithelium. The new tissue is hard and firm. It takes on the appearance of 
normal gingivae greatly enlarged. 

This hyperplasia has but slight clinical resemblance to that of seurvy and 
is not significantly altered by the administration of vitamin C. Microscopically, 
the two diseases are entirely dissimilar. Surgical removal of the hypertrophied 
tissue is inadequate. Surgery, plus interdental massage and hygienic eare, 
are advisable in instances where the gum growth has advanced to such an 
extent that prophylactic measures cannot be emploved without first reducing 
the size of the gums. 

The best response is obtained by routine home eare ineluding interdental 
massage, following elimination of all traumatic influences 

Due to the apparent therapeutie value of this method in minimizing and 
possibly preventing the affection, gingival treatment should be begun early, pref- 
erably when dilantin therapy is started. 

Dilantin medication need not be discontinued because of the gingival 
hyperplasia. 
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TREATING FRACTURES OF THE MANDIBLE BY SKELETAL 
FIXATION 


Joe R. Grirrin, D.D.S., CLarKsBuRG, W. Va. 


e REVIEWING the literature in search of a splint with a mechanical support 
allowing free movement and function of the fractured mandible during the 
fixation period, I found virtually no information on this subject. The nearest 
approach to such a splint was that described by Doctor Hullihan. However, 
his splint had to be constructed for each individual case and could not be used 
unless there were sound teeth in each fragment of the mandible. Therefore, in 
the latter part of 1938 and the spring of 1939, in collaboration with Doctor 
H. H. Haynes, M.D., of Clarksburg, W. Va., who had originated a skeletal 
fixation splint for treatment of fractures of the long bones, a splint was devel- 
oped for reduction and fixation of fractured mandibles which in addition to 
allowing free movement of the fractured mandible, also enabled the patient to 
earry out oral hygiene and to masticate semi-solid food with virtually no pain. 
The purpose of this article then, is to diseuss the skeletal fixation splint for 
eare of fractures of the mandible. 


TECHNIQUE OF USING SKELETAL FIXATION SPLINT 


The following is the technique, used in a series of cases which have been 
under my care. The pins used in positive attachments in each fragment can be 
made of either stainless steel or vitallium, both of which have proved to be well 
tolerated by soft or bony tissues. The framework of the splint is constructed 
of stainless steel or chromium-plated steel. All efforts have been made to hold 
the weight of the splint to a minimum. The splint which I have been using 
weighs approximately one and one-half ounces and this weight is not sufficient 
to hinder free movement of the mandible. 

The basic principles, or time-honored methods of treating fractures of the 
mandible, include two objects: care of the tissue and of the patient, and the 
replacement and maintenance of the correct position of the fragments. When- 
ever teeth are present, restoration of their natural occlusion is the object to be 
attained. Although the principles of the treatment have not changed for cen- 
turies, the method of treatment has passed through a period of development 
giving us a more scientific, accurate, and pleasing end result. 

To obtain skeletal fixation of the mandible, it is necessary to have positive 
attachments in each distal fragment. Multiple screws seem to be practical for 
this purpose. These screws must be connected to a rigid support, such as a 
block, and these rigid supports must be held in definite relation to each other by 
a connection that should be strong, light, very flexible in adjustment, and also 
very positive after being adjusted. We use blocks which are held firmly in 
definite relation to each other by two cross bars. These bars are firmly con- 
nected to the blocks by friction clamps which grasp multiple spheres mounted 


on each block. 
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In treating fractures of the mandible by skeletal fixation, one must deter- 
mine the number of fractures; location of fracture; tvpe of fracture; the extent 
of the injury to the tissues; nature of the deformity produced; and the general 
health of the patient. In all cases x-ray examination is valuable to determine 
the direction of the fracture line, injuries to roots of teeth, involvement of teeth 
in the fracture, and position of fragments. After the fracture line is deter- 
mined, one is ready to place the positive attachments in each distal fragment. 
In accord with the basie principles of good surgery the safest course is to stay 
clear of the traumatized or comminuted area and to place the screws as far 
away from the line of fracture as is consistent with good fixation. 

When deep, clean-threaded screws are used the cortical plate is firmly held 
by the threads and it is not necessary to extend the screws more than two turns 
through the cortical plate. After determining where they should be placed, a 
small stab incision is made and a drill foreed through the tissue until it hits the 
cortical plate, then a drill guide is slipped over the drill to prevent tearing of 
the tissues. The drill is used to produce a starting point for the serew, and 
after it is removed, the screw is firmly fixed. It is always advisable to place the 
mesial serew first, in order to be able to determine the proper distance from 
the fracture line. The cross block is now placed over the screw and the position 
of second screw is determined, and the screw is placed in the same manner as 
the first. The screws and attachment bars are now placed on the other frag- 
ment, and the blocks are firmly attached to the pins with set screws. These 
blocks should be attached to the pins so that tney do not infringe upon the 
tissues. The attachment blocks are then used to reduce and properly align the 
fragments (Figs. 1 and 2). One should always check the occlusion at this time, 
as clinical observation of the occlusion of the teeth is far more important as a 
guide to the position of the fragments than the x-ray picture. When reduc- 
tion is obtained and teeth are in good occlusion the fragments are held in posi- 
tion by the operator while an assistant adjusts and tightens the cross bars. 
Again the teeth are checked for occlusion which if not right should be corrected 
at onee. It is needless to say that the strictest asepsis is imperative. The 


apparatus allows one to test the amount of union that has taken place by releas- 


ing the cross bars. If union is not sufficiently strong, the cross bars are replaced. 

To remove the splint, first remove the cross bars and next remove the 
bloeks, after first releasing the set screws. The threaded screws, after being 
started, turn out with no appreciable resistance. Before removing the pins, 
however, the area should be thoroughly cleansed with aleohol and painted with 
tincture of metaphen or another antiseptic. After removing the screws, the 
holes should be irrigated with normal saline solution. This thoroughly washes 
the canals from which the pins were removed. The holes are then allowed to 
fill in with a normal blood clot. 

Usually the impairment of the muscles of mastication and of the man- 
dibular joint is produced more by the immobilization than by the fracture itself. 
This impairment very materially prolongs the period of discomfort to the 
patient. By the use of skeletal fixation, fragments of the mandible are immobi- 
lized but the function is continued. When this type of splint is properly applied 
and adjusted, function is immediately restored and the patient is able to use 
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the mandible. Loss of apposition is not possible unless great force is applied. 


After I properly reduce the fracture and obtain positive fixation, the patients 
cease to complain of pain. 


Fig. 1. 
hit, 
Vig. 3. 
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These splints have been constructed light enough in weight so as to give 
no discomfort and to lie sufficiently close to the jaw to permit the placing of a 
small dressing without increasing the bulk. From an esthetic viewpoint it may 
be said that the use of this splint does not leave any noticeable scars from the 
four stab incisions, because the tissues hug the screws after the first twenty-four 
hours, and when the screws are removed and the tissue edges are freshened and 
coapted with fine dermal sutures, the sear is entirely eliminated. 

Indication for use of skeletal fixation.—1. In simple or compound frac- 
tures of mandible. 2. In fractures in the molar or premolar region with long 
edentulous posterior fragments. 3. In fractures for which direct wiring or 
plating has been used. 4. In edentulous cases where circumferential wiring has 
been used. 5. In fractures posterior to third molar involving the ramus. 6. 
For stabilization in gunshot wounds or where large fragments of bone have 
heen lost. 7. As splint following bone grafting. I have found in the series of 
fractures of the mandible in which I have used skeletal fixation that the results 
were very gratifying. I have found many advantages for the use of this method. 
It is especially valuable in compounded fractures or those associated with 
extensive wounds. These can be inspected, treated and dressed more easily and 
satisfactorily than when other methods are employed. In the case where poste- 
rior fragments are involved it is much simpler and satisfactory to use skeletal 
fixation than the plaster head cap with wires holding the fragment down and 
back. In edentulous cases also it is much better than cireumferential wiring. 
It is easier to carry out oral hygiene and prevent gingivitis often caused by 
direct wiring of teeth or the use of arch wiring. The dietary problems are greatly 
decreased because the patient may continue on a semi-solid diet. Trismus in 
temporomandibular articulation is eliminated. Infection is lessened because of 


the fact that you are able to inspect and properly treat conditions as they arise. 
CASE REPORTS 


Case 1.—A white man, 58 vears old, was admitted to St. Mary’s Hospital 
Sept. 8, 1940, and discharged Oct. 10, 1940. Injuries were received when he 
was struck by a blow of the fist ; he fell, hitting the face against the eurb, forty- 
eight hours prior to his admission to the hospital. 

Physical Examination.—Patient was feeble and poorly nourished. He had 
several small lacerations of face and sealp and a compound fracture of symphysis 
was discovered with laceration of the lip. The chest was clear, the heart nor- 
mal, the abdomen negative, and the extremities also negative. 

X-ray Examination—A compound comminuted fracture of symphysis of 
mandible was revealed, and a fracture of the ramus on left side, near the con- 
dyle (Fig. 3). 

Course in Hospital—Under general anesthesia through stab wounds two 
screws were inserted proximal and distal to the line of fracture, in the region 
of the symphysis. <A skeletal splint was applied. Reduction of the fracture 
was carried out, and the splint was locked (Fig. 4). When teeth were pulled 
into occlusion (Fig. 5) and fracture in symphysis was reduced, the fracture of 
the ramus was in very good position (Fig. 6). The following day the patient 
was put on a semi-solid diet. On the seventh day after the reduction of the 


fracture the patient developed quite a swelling in the region of the fracture 


368 Joe R. Griffin 

line and soreness of the incisor in the line of the fracture. On the tenth day it 
was necessary to take the patient back to the operating room and, under a gen- 
eral anesthetic make an extraoral incision for drainage and extract the tooth 
With the skeletal splint in place it was not neces- 


in the line of the fracture. 
sary to disturb the reduction and fixation of the fractured mandible either to 


Fig. 4. 
give the general anesthetic, or to extract the tooth. Patient left the operating 
room in good condition. There was slight drainage from the extraoral incision 
for several days, but in a period of one week the swelling and drainage had sub- 
sided. The patient was discharged from the hospital and told to report to the 


office for checkup and dressings around pins. 
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Skeletal splint was removed seven weeks from time of reduetion and fixa- 
tion. The serews in the mandible were firm and required a strong turn to be 
loosened. The holes were irrigated with normal saline and the edges of the 
tissue were freshened and coapted with dermal sutures. The patient returned in 
five days and sutures were removed, as the wounds had healed. There was only 
a slight sear after one week. 

Case 2.—A white man, aged 50, was admitted to St. Mary’s Hospital on 
Oct. 18, 1939, and discharged Oct. 24, 1939. He had received injuries four 
months previously by a blow of a fist to the jaw. At that time he was sent to 
another hospital and the jaws were wired by direct wiring for a period of two 
months. The wires were removed but union of fraeture had not heen obtained. 
The patient was then referred to my service in St. Marv’s Hospital. 


Physical Exanination.—Patient was well except for an old nonunited frac 
ture on the left side of the mandible, in the region of the mandibular left 
bieuspid-cuspid area. The chest was clear, the heart normal, the abdomen and 
the extremities negative. 

Laboratory Examination.—Urine and blood were normal. 

X-ray Examination.—The x-ray revealed incomplete union of a fracture 
of the mandible in the region of cuspid-bicuspid area on the left (Fig. 7) 

Course tn Hospital—Under general avertin-ether anesthesia, the sear in 
the left cuspid region of the mandible was excised. The old sinus and the frae- 


ture site were curetted and all the chronic inflammatory tissue removed. Fol 


lowing this the skeletal splint was applied, the jaw pulled into occlusion, and 
the splint locked (Figs. 8 and 9). Patient left operating room in good con- 


dition. The following day the patient was allowed to eat semi-solid food and 
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was allowed out of bed privileges. In four days he was discharged from the 
hospital. He returned each week to the office for checkup of the condition and 
redressings around the pins. Six weeks from time of placing, the skeletal splint 
was removed, and good firm union was observed. The screws in the mandible 
were very solidly imbedded and required a strong turn to be loosened. The 
holes were irrigated with normal saline and then allowed to fill in with a blood 
clot. When seen eight days later the wounds were thoroughly healed (Fig. 10). 

Case 3.—This patient who had been under the eare of Dr. J. Wilson at 
Long Island College Hospital was a white man, aged 70 years. He had been 
admitted to the Long Island College Hospital Feb. 6, 1940, and was discharged 
April 29, 1940. The injuries were received when he was struck by a truek and 


pinned against the front of a store building. 


Fig. 7. 


Physical Examination.—The patient was a feeble and infirm, poorly nour- 
ished man. Mental confusion and a stuporous state were presented on admis- 
sion, but the patient could be aroused. Several small lacerations of the sealp 
were present, and one oblique laceration across the forehead. Diagnosis was 
compound fracture of the right ramus of the mandible, diffuse contusions of 
the left side of the face with marked tenderness over the posterior ramus of 
the left side of the mandible. 

Laboratory Examination.—Urine and blood were normal. Spinal fluid 
contained blood. 

X-ray Examination.—Skull was negative for fracture of the vault. Com- 
plete fracture through the anterior third of the right ramus of the mandible 
and through the posterior third of the left ramus of the mandible was dis- 
covered (Fig. 11). 
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Course in Hospital_—Patient was in a stupor for three days; he developed 
severe bronchitis with elevation of temperature to 104° F., accompanied by a 
restless, irrational state. Chest plates were negative for pneumonie consolida- 
tion. Feeding was always difficult, for which reason the reduction of the man- 


dible could not be maintained. The patient had had all his teeth removed years 


Fig. 8. 
Fig. 9 
before and the dentures had been broken in the aecident. Because of the com 
pound wound into the mouth and the constant slipping of the fragments at 
( the fracture line, the patient developed osteomyelitis. The skeletal splint was 


applied on February 26, 1940, without attempting complete reduction, but 
with attainment of good immobilization. The osteomyelitis rapidly subsided 
and the inside of the mouth healed completely. Fig. 12 is an occlusal view 
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indicating the position of the screws. Open reduction with good restoration of 
the alveolar ridge was possible on April 8, 1940, and immobilization was again 
obtained with a skeletal splint (Figs. 13 and 14). The serews near the symphy- 
sis of the mandible did not have to be changed in position from the time of the 
first insertion. 


Fig. 10. 
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Patient returned to his usual life and was perfectly comfortable, but he 
was unable to obtain dentures until Aug. 22, 1940. The splint was removed, 
and solid union was present on Sept. 6, 1940. The screws in the mandible were 
very solidly imbedded and required a strong turn to loosen. The hole was 
allowed to fill with a blood clot and a dry dressing was applied. When he was 
seen one week later, the wounds were thoroughly healed. 


Case 4.—A white man, 52 years old, was admitted to Union Protestant 
Hospital Oct. 20, 1939, and again on Dee. 5, 1939. Injuries were received six 


weeks previously when he was struck by a brick on the right side of the mandible. 


No care was given at that time. Patient stated that there had been a swelling 
and external drainage for the past two weeks. 

Physical Examination.—Patient was poorly nourished, suffering from gen- 
eral fatigue. There was a large amount of swelling on the right side of the 
mandible extending from point of the chin back to the ramus and extending 
below the border of mandible, with draining fistula in region of the bicuspids. 
Chest, heart, abdomen, and extremities were normal. 


Fig. 12. 
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Urine and blood were normal. 
revealed a compound, comminuted frae- 


Laboratory Examination. 
X-ray Examination.—The x-ray 
ture of mandible on right side in region of cuspid and bicuspid, a fracture of 
the left side back of third molar area, with no displacement, and osteomyelitis 


of comminuted area on right side of mandible (Fig. 15) 


Fig. 16. 
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Course in Hospital—Under avertin anesthesia a large external incision 
was made for drainage, and small pieces of loose sequestrum were removed. 
The patient left the operating room in good condition. This external drainage 
continued profusely for two weeks; at the end of the third week both drainage 
and swelling had subsided. Four weeks from the time the patient entered the 
hospital, he was again taken to the operating room and under avertin and ether 
anesthesia a large sequestrum was removed through an external incision; in 
addition the chronic inflammatory tissue and old sinus area were curetted. <A 
skeletal splint was placed and fracture reduced, and the clamps were locked 
(Fig. 16). There was a drain placed in the external opening. The patient 
returned from the operating room in good condition. There was a slight amount 
of drainage from this area for a few days but soon the drainage ceased and the 
incision started to close. The patient was discharged from the hospital and 
returned to the office for dressings. Fig. 17 shows a lateral view with the splint 


in place. The splint was left for a period of two months and when removed 


there was good fibrous union considering the amount of bone that had been lost. 
The serews in the mandible were all firm except one, at the time of their removal. 
The holes were irrigated with normal saline. then allowed to fill in with a blood 


elot. 


SUMMARY 


Skeletal fixation produces direct immobilization of the individual bone. 
The outstanding advantages of skeletal fixation over the previous methods in 
treating fractures of the mandible are many. The impairment of muscles and 
of the mandibular joint is overcome as function is immediately restored. The 
complications which often attend fractures of the mandible such as abscesses can 
be treated independently of the fracture proper, by intraoral drainage. Quite 
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frequently external incision must be resorted to however. In these cases 


skeletal fixation allows the use of a general anesthetic without disturbing the 
fixation and permits inspection and treatment of abscessed conditions more satis- 
factorily. When skeletal fixation is used the dietary problems are negligible as 
within a few hours after fixation is obtained, the patient is permitted to have a 
semi-solid diet. Mouth hygiene may be earried out easily and gingival infee- 
tion caused by wiring is eliminated. When proper reduction and fixation are 
obtained by a skeletal fixation splint, pain is practically eliminated and nor- 
mal function of the mandible is immediately restored. The jaw can be moved 
without discomfort. 
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NATURAL VITAL STAINING OF THE TEETH OF INFANTS AND 
CHILDREN 


Pau. E. Boyie, D.M.D., AND Maurice DINNERMAN, D.M.D. 
Boston, Mass. 


URING the course of the clinical examination of patients at the Children’s 

Hospital the observation has been made that the teeth of children jaun- 
diced during infancy were colored various shades of vellow and green. The 
histologic appearance of a tooth of one of the patients to be reported (Case 2) 
was described in brief by Losch, Brown, and Boyle’ at the 1940 meeting of the 
International Association for Dental Research. No other reports of the histo- 
logic examination of such vitally stained teeth and no descriptions of the appear- 
ance of the teeth of patients examined post mortem after a period of jaundice 
have been discovered, although Schmorl® has described the vital staining of 
newly formed bone in such patients. 

Owen* in 1839 mentioned the staining of tooth struetures during periods of 
jaundice. He states in a footnote ‘‘Cruorine (hemoglobin) extravasated dur- 
ing intense inflammation of the pulp ... would be carried with the plasma into 
the dentinal tubules and oceasion red spots in the tooth substance; bile stained 
serum in the case of jaundice would equally affect the capillary tissue (dentinal 
tubules) of the tooth with its peculiar tinge.’’ 

In 1925 Craig* deseribed a patient who was jaundiced at birth and for 
three months thereafter, whose temporary teeth upon eruption were found to 
be green in color. He ineludes a deseription by Crombie, a dental surgeon, 
who reported that the stain involved all of the crown of the central incisors, 
about three-fourths of the crown of the lateral incisors, ‘‘a good tip’’ of the 
eanines and fully half of the crown of the first molars. The second molars had 
not erupted at the time of the report. Crombie’s comment ‘‘the staining ap- 
proximates very closely to the amount of dentine that has been found at the 
period just after birth’’ is especially interesting in view of the recent identifica- 
tion of a ‘‘birth line’” or ‘‘neonatal line’ demareating the enamel and dentine 
deposited before and after birth. 

The injection of dyes into living animals has made it possible to determine 
the growth rates of the teeth of a number of species.” * By this method, changes 
in the rate of dentine deposition during periods of endocrine imbalanee® and 
nutritional deficiency’® " have been assayed quantitatively. Similar studies 
have been made on human teeth in one instance when a hydrocephalice infant 
was periodically injected with sodium fluoride solution from the fifth to the 
ninth month.'*? Further studies of the rate of growth of human teeth during 
other age periods and in other disease states are desirable and the natural vital 
staining of the teeth which oceurs during periods of jaundice has been found 
to afford a means to this end. Clinical and histologic observations concerning 
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the teeth of patients who were jaundiced during infancy are the subject of 
this report. The detailed measurements of rates of growth of the dental tis- 


sues will be published elsewhere. 
CASE REPORTS 


Case 1—(P. 8.) The patient, a boy, all of whose deciduous teeth had 
erupted, was examined at the age of 4 years. The crowns of all teeth were uni- 
formly stained a dark green color except for the cervical part of the cuspids 
and molars (Fig. 1). The relevant history was as follows: The patient was 
born at full term and eight hours later a deep jaundice was noted. The blood 
examination revealed a marked anemia with 33 per cent of nucleated red blood 
cells. Eighteen blood transfusions were given at intervals of from one to four 
days. After ten days the nucleated red blood cells fell to 1 per cent, and the 
jaundice became more severe. At five weeks of age the patient entered the 
Children’s Hospital where he was deseribed as well developed and nourished 
and of an olive green color. The liver and spleen were firm and extended to the 
iliae crest. An icteric index of 75 was reported. At 10 weeks of age a red 


color was apparent in the cheeks and by the twenty-seventh week the icterus had 


disappeared. The clinical diagnosis was erythroblastosis fetalis. 

The maxillary left central deciduous incisor was exfoliated during the 
patient’s sixth year and several sections were cut and ground for microscopic 
examination. 

Gross Description —This tooth was colored a bluish green. The stain 
increased in intensity from the incisal toward the cervical margin. No hypo- 
plastie defects were observable in the enamel and the crown was of normal shape 
and size. The incisal enamel had been worn off by attrition and the entire root 
had been resorbed leaving an irregular sealloped margin. 

Histologic Examinution.—The enamel was free of any stain referable to 
jaundice except for a narrow zone at the cervix of the crown which was diffusely 
stained light green. In the dentine three distinet bands of different intensity 
and shade of color were clearly discernible. These bands followed the inere- 
mental lines and were similar to those to be illustrated in the third ease of this 
series. Their position indicated that the stain was deposited during the first 
three months of postnatal life. 

CasE 2.—(R. P.) The patient was examined at the age of four years. His 
deciduous teeth showed a distribution of stain similar to that observed in the 
previous patient but the stain was much less intense (Fig. 2). This patient was 
born at full term. Slight jaundice was noted at birth and became more evi- 
dent on the second day of life. The liver and spleen were firm and enlarged. 
The red blood cells numbered 1,900,000 per eubie millimeter, with 
of nucleated cells. The icteric index was 400. Frequent blood transfusions 
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were given. Icterus was reported to be present at the fifteenth and twenty- 
seventh week, although it was fading at the later date, and at the forty-fourth 
week had disappeared. At one year of age seven teeth had erupted and were 
deseribed in the hospital records as green in color. 

A histologic examination was made of the mandibular right second decid- 
uous molar. This tooth was extracted when the patient was 914 years of age. 
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: Fig. 1 The deciduous dentition of P. S. at 4 years of age This patient was severely 
: jaundiced during the first twenty-seven weeks of postnatal life. The unstained tooth structure 
‘ visible at the cervix of the canine teeth was formed after the period of jaundice 
Fig. 2 The deciduous dentition of R. P. at 4 years of age. This patient was jaundiced 
for at least twenty-seven weeks ifter birth mad the teetl how i similar but less intense 
coloring as compared with those of P. S 


Fig. 3.—The mandible of L. B. The soft tissues have been removed and the deep green 
stain of the mandibular bone and of parts of the deciduous dentition may be observed. This 


patient was severely jaundiced from birth until death which occurred at 64. months of age. 
The unstained parts of the teeth appear whit ind indicate enamel which had formed and 
become calcified before birth. This enamel, unlike that of the living patients, did not transmit 
the green color of the underlying dentine. 

Fig. 4 Ground section of the maxillary left second deciduous molar of L. B., showing a 


positive van den Bergh reaction in the enamel. The dentine and other tissues of this patient 
with the exception of the blood failed to give a positive reaction. 
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The anterior (mesial) part of the tooth was carious. Sections were taken in a 


buccolingual plane through the posterior (distal) eusps. 

A green-stained band present in both the enamel and dentine oceupied 
approximately the position of the neonatal line. The enamel rods showed a 
marked change in direction just exterior to the stained zone. In making ground 
sections a tendency to fracture at this zone was observed. In the dentine there 
was no evidence of variation in the direction of the dentinal tubules or other 
indication of a neonatal line. 

The entire cap of enamel between the green-stained band and the dentine- 
enamel junction was colored diffusely with the green stain.* The prenatally 
formed dentine from the enamel-dentine junction to the green-stained band, on 
the other hand, appeared completely unstained. The width of the densely 
stained green band in the dentine was approximately 50 microns. The staining 
gradually diminished toward the pulp chamber so that no definite line of 
demarcation between stained and unstained dentine could be determined. This 
observation is consistent with the clinical history that jaundice gradually dis- 
appeared over a forty-four week period. 

Case 3.—(L. B.) This baby girl was born at full term and the delivery was 
normal. The birth weight was seven pounds and three ounces. She was brought 
to the Children’s Hospital at fifteen days of age because of increasing jaundice 
since birth. The physical examination was negative except for icterus. An 
exploratory laparotomy was performed and a complete absence of bile ducts 
was discovered. Icterus indexes of 120, 600, 315, and 100 were reported when 
the patient was two, ten, eleven, and eighteen weeks of age, respectively. The 
patient died at 6144 months of age, and the mandible was removed at the post- 
mortem examination. No teeth had erupted and the soft tissue was dissected 
away to expose them. 

The mandible was dark green in color. The color was less intense at the 
symphysis and in the coronoid processes. The incisor and first molar teeth 
showed green stained enamel only at the cervical part of the crowns; the canine 
and second molar teeth were deeply stained over the entire crown, except for 
the tips of the cusps (Fig. 3). Ground sections were prepared of all the decid- 
uous teeth of the upper right quadrant. In addition, ground sections of a 
number of teeth from other quadrants were examined, and blocks of tissue con- 
taining the developing first permanent molars were fixed, decalcified, embedded 
in celloidin, and cut in serial sections by the usual histologic methods. The 
deciduous molar on the left, in the fresh condition, was treated in toto with the 
diazo reagent of the direct van den Bergh test. A deep red color appeared in 
the enamel within ten seconds indicating the presence of reactive bilirubin. 
In all teeth a distinct neonatal line was discernible in the enamel separating 
this structure into prenatally and postnatally formed parts. <A less distinet 
line was present in the dentine. The postnatally formed enamel was somewhat 
darker than that prenatally formed and in certain areas had a distinet greenish 
yellow tint, but the prominent colored bands to be deseribed in the dentine had 
no counterpart in the enamel. 


*This enamel cap was formed prenatally. The staining is interpreted, however, as oc- 
curring at or subsequent to the time of birth since enamel is readily permeable to stains both in 
vivo and in vitro for some time after it is deposited. 
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The prenatally formed dentine was normal in histologic appearance and 
showed no evidence of bile staining. The postnatally formed dentine became 
gradually darker until broad deep green zones following the incremental lines 
appeared (Figs. 4 and 5). The position of the outermost of these zones corre- 
sponded closely to the eleventh week of postnatal life when an icteric index of 
600 was found. The dentine deposited subsequently showed variations in the 
depth of staining with bile pigments but was relatively lightly stained. The 
staining of the dentine was unaffected by the van den Bergh reagents and the 
appearance in Fig. 4 is similar to that seen in untreated sections (Fig. 5). The 
enamel, on the other hand, gave a strongly positive reaction to the van den 
Bergh test. All the postnatally formed enamel and possibly some of that pre- 
natally formed became a brilliant red upon application of the diazo reagent 


(Fig. 4). 


POSTNATAL ENAMEL 
NEONATAL LINE 


PRENATAL ENAMEL 


PRENATAL DENTINE 


NEONATAL LINE 


POSTNATAL DENTINE 


PRE DENTINE 


120 x 


Fig. 5.—Ground section showing part of the occlusal surface of the maxillary right 
second deciduous molar. The neonatal line in the dentine is less distinct than in the enamel. 
The very dense (green-stained) bands in the postnatal dentine were deposited during the 
period of intense jaundice beginning at about the eleventh week. Unstained except by jaundice 
during life. X80. 


COMMENT 


Staining of the teeth during periods of jaundice in early infancy is some- 
what of a clinical curiosity. The staining is limited to the teeth forming and 
valeifying shortly after birth. Part of the deciduous dentition and all the perma- 
nent dentition except the tips of cusps of the first molars were unaffected in the 
two patients of this series who recovered. As pointed out by Crombie, the 
staining outlines approximately the dentition as calcified at birth, or more aceu- 
rately, from the data here presented, at about the third postnatal month. 


The stain in the deciduous teeth of the first two patients reported showed no 
evidence of fading during the periods of observation. This is corroborative 
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evidence to that presented by many investigators indicating that metabolic 
changes in formed teeth take place at a minimal rate. 

No clinical or histologic evidence of hypoplastic defects in either the enamel 
or dentine associated with bile staining was obtained, although in Case 1, a 
tendency of the enamel to fracture at the stained zone was observed. 

From the histologic examination of the teeth of all three patients it became 
evident that the stain appeared in definite bands in the dentine of all the teeth 
which were forming and calcifying at birth and that the corresponding enamel 
was similarily stained, although less sharply and less intensely. In the decid- 
uous incisor teeth of the living patients it heeame apparent that most of the 
greenish blue color observed clinically was due to reflection from the bile-stained 
dentine since nearly all the enamel had been formed prenatally and was almost 
entirely free of stain. The increased color at the cervix of the crowns was due 
in part to bile stain present in the postnatally formed enamel of this region. 

The unerupted teeth of the third patient when exposed showed an appar- 
ent difference in distribution of stain, yet histologically the stained enamel and 
dentine occupied similar positions in the corresponding teeth of all three pa- 
tients. The mature prenatal enamel in the teeth of all three patients was for 
the most part unstained but only in the third case did it fail to transmit the 
color of the underlying bile-stained dentine. 

The differences described in the reaction of enamel and dentine to vital 
staining during periods of jaundice were similar to those observed in the teeth 
of laboratory animals injected with vital dyes. The enamel in both instances 
stained more diffusely and much less intensely than the synchronously deposited 
dentine. Zones of enamel formed before the period of jaundice or, with animals, 
before the injection of alizarin, were also stained. When sections of developing 
human or animal teeth are immersed in bile or alizarin in vitro, the recently 
formed enamel becomes diffusely stained. Only the immature, partially calei- 
fied enamel exhibits this ready permeability to stains and the stage of maturity 
of the enamel may be judged by its permeability. Chase’ has previously 
pointed out that enamel reacts to the dyes ordinarily used in staining sections 
for histologic examination and toward decalcifying acids in such a way that the 
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four stages of maturation described by Von Ebner" on the basis of polariscopic 
observations may be identified. Further study of the reactions to dyes of enamel 
in the fresh condition may contribute to our understanding of the physiology 
of its formation and calcification. 

The dentine reacts quite differently to vital stains. Bile and alizarin in 
the tissue fluids affect the calcifying border of dentine adjacent to the preden- 
tine. Only the most recently calcified dentine takes up the stain, and there is 
no observable staining of the previously calcified dentine and little or none of 
the predentine. Thus a concentration of either bile or alizarin in the blood 
stream for a short period leaves a sharp line in the dentine; if the concentra- 
tion is maintained for longer periods during tooth growth a broader zone 
results, so that the width and intensity of staining of the colored band of den- 
tine varies with the duration and the degree of concentration of the dye in the 
blood stream. 
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The direct reaction of the tooth enamel in Case 3 to the diazo reagent of 
the van den Bergh test was an unexpected finding. In this respect the enamel 
was similar to the blood of the same patient. The dentine, predentine, and 
bone, as well as the brain, lung, and kidney failed to show any color change 
when treated with the same reagent. Sections of whole, developing teeth from 
nonicterie patients, when immersed in human bile, showed, as previously men- 
tioned, a diffuse penetration of green stain through the immature enamel and 
a concentration of stain at the junction of the dentine and predentine. When 
treated with the diazo reagent the enamel of these teeth also became a bright 
red within fifteen or twenty seconds, whereas the dentine did not change color. 
This appears to indicate that bile penetrates immature enamel but does not 
become chemically or physically bound to it in such a way as to interfere with 
the diazo reaction. 

SUMMARY 


Clinical and histologic findings in the teeth of three patients who were 
jaundiced soon after birth have been presented. In each instance natural vital 
staining occurred in those teeth which were forming during the period of jaun- 
dice. Two of the patients recovered and the bile stain in the deciduous teeth 
showed no diminution in intensity up to the time that they were exfoliated. 
The third patient died at 614 months of age and the unerupted teeth were 
examined post mortem. In none of the patients was gross or microscopic hypo- 
plasia of enamel or dentine clearly associated with the bile staining. Histo- 
logically the staining was found to demarcate particular incremental zones of 
tooth substance which, especially in the dentine, could be correlated with the 
clinical history of the variations in severity of jaundice. In addition, certain 
differences in the vital staining of enamel and dentine were observed and com- 
pared with the in vitro staining of these structures. Finally, the direct reac- 
tion of bile-stained enamel to the diazo reagent of the van den Bergh test was 
determined and its possible significance diseussed. 
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STUDIES 


ON MASTICATORY EFFICIENCY 


Il. Masticatory EFFICIENCY OF RATS 
RemparR SoGNNAES, RocHester, N. Y. 


HEN this study was planned, we knew of no method whereby the mastica- 

tory efficiency could be measured in animals. In humans the methods 
which already have been reviewed" all required active cooperation on the part 
of the subject under test. This holds true for studies on masticatory efficiency, 
as well as for measurements of the strength of the teeth and muscles of the 
jaw. Since such cooperation could not be obtained in animals, a new procedure 
was developed. 

PROCEDURE 


Rats were allowed to fill their stomach with a test meal consisting of food 
of known particle size. The rats were then immediately sacrificed, the stomach 
removed, and the distribution of the particle sizes of the mastieated “bolus 
determined. The test meal was obtained by grinding whole yellow corn and 
subsequently sieving it through a 20 mesh sereen with a nominal mesh opening 
of 0.84 millimeter. The finer particles passing through this screen were dis- 
carded while the coarse corn was kept for the test meal. Most of the particles 
were approximately 1 mm. in diameter, i.e., larger than 20 mesh (0.84 mm. open- 
ing) and less than 10 mesh (2 mm. opening). The test meal was fed in the 
morning after the rats had been starved overnight. Being hungry, the 
rats would fill their stomach within a short time (one hour). This tended 
to limit any further breakdown of the particles in the stomach before sacrifice 
of the animals. Even if such breakdown takes place to some extent, it can only 
strengthen the conelusions drawn from the findings deseribed in this paper. 

After sacrifice of the rats, the abdominal cavity was opened and the 
stomach removed. The stomach content was immediately emptied on a watch 
glass and dried for twenty-four hours in a thermostat at 37° ©. When dried 
in this manner, the masticated corn could easily be separated without further 
splitting of the individual particles, by crushing the bolus between the fingers 
or with a rubber pestle in a rubber mortar. Using sieves of various mesh 
sizes, the total stomach content was then fractioned into various particle sizes 
and finally the weight and percentage distribution determined. 


FINDINGS 


Depending on the size of the animals, the stomach contained from 1 to 
3 Gm. of the coarse corn test meal (dry weight). During the various steps 
of separation and sieving, a certain loss occurred, on the average about 114 
per cent (Table I). The percentage distribution of the particles was based 
on the weight of the recovered samples. In a few preliminary experiments 
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TABLE I 


RECOVERY OF STOMACH CONTENT FOLLOWING SIEVING 


ORIGINAL WT. 


TOTAL TOTAL 
DRIED WHOLE 
RECOVERY LOSS 
STOMACH CONTENT 
GM. GM. 
GM. 
2.815 2.755 0.060 
3.852 3.790 0.062 
2.436 2.430 0.006 
1.310 1.230 0.080 
2.400 2.358 0.042 
4.174 4.170 0.004 
4.662 4.638 0.024 
2.903 2.870 0.033 
2.656 2.600 0.056 
2.500 2.461 0.039 
Average 2.970 0.040 (1.4 per cent) — 


the test meal consisted of the caries-producing diet of Hoppert-Webber- Canniff? 
which contains 60 per cent coarse corn. However, it was found that the 
physical composition of this diet allowed the rats to select preferentially 
certain parts of the diet, such as the powdered milk, alfalfa, and linseed meal 
which have various particle sizes, as seen from Table II. The results of these 


TABLE II 


THE PARTICLE SIZE OF THE CARIES-PRODUCING, COARSE-CORN DIET 


PERCENTAGE DISTRIBUTION OF PARTICLES 


COMPOSITION OF DIET OVER 20 MESH 20-40 40-60 BELOW 60 
60% coarse corn 100.00 0 0 0 

6% linseed meal 19.6 31.7 19.2 29.5 
3% alfalfa meal 0.2 37.9 21.4 40.5 
1% sodium chloride 0 24.5 64.4 11.1 
30% powdered milk 0 0 0 100.0 


preliminary tests have therefore been disregarded. Using the test meal of 
coarsely ground corn, the masticatory efficiency was determined in various 
groups of normal and experimental rats. Table III is a tabulation of the results 
obtained. Of particular interest is the percentage of the coarse-corn test meal 
which when removed from the stomach, was found to have a particle size over 
20 mesh. This fraction indicates how much of the test meal was swallowed 
without being masticated, because the original test meal contained only particles 
over 20 mesh. In rats which previously had been on a normal diet, i.e., on 
the fox chow stock diet of this laboratory, the mastication was sufficient to 
bring nearly all of the test meal down to a particle size below 20 mesh. There 
is a tendency, however, for normal young animals to be somewhat more efficient 
in their mastication than the older ones. Similarly, fluorosed rats were slightly 
more efficient than the normal rats of the same age. More apparent is the 
difference between the rachitic and normal rats. The rachitie rats were fifty 
days old at the time of the test, and radiographic examination of their tibiae 
showed that they had a mild degree of rickets. Following the test meal of 
coarse corn, their stomach contents showed that only about a third of the test 
meal had been brought down to a particle size below its original size. Rats 
which had been on the Hoppert-Webber-Canniff diet for some time before the 
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TABLE III 


MASTICATORY EFFICIENCY OF RATS 


DAYS ON 


PERCENTAGE DISTRIBUTION OF MASTICATED CORN* 


OVER 20 20-40 40-60 BELOW 60 
DIET 
None Normal young rats 1.2 17.4 52.3 29.1 
2.1 27.7 51.1 19.1 
2.5 53.1 24.7 19.7 
None Fluorosed adult rats 5.8 32.3 27.3 34.6 
5.3 49.2 32 13.1 
None adult rats 7.6 31.1 26.0 35.3 
7.7 30.8 23.1 38.4 
None Rachitic young rats 28.2 37.0 20.1 14.7 
38.4 34.9 15.8 10.9 
50 Fractures of molars 13.0 51.4 16.7 18.9 
15.4 90.0 16.6 18.0 
(below 40) 
100 Fractures and caries 21.6 47.4 31.0 
16. 27.1 
36.2 37.7 26.1 
10.1 38.3 21.6 
11.2 54.4 24.4 
$2.4 37.8 19.8 
$7.5 33.4 19.1 
51.0 32.5 16.5 
60.4 26.2 3.4 
65.6 21.8 12.6 
150 Fractures and caries 32.2 30.7 13.1 24.0 
50.1 23.2 11.2 15.5 
53.2 22.0 9.8 15.0 
54.0 22.7 10.8 12.5 
66.6 20.5 5.0 7.0 
81.4 16.0 2 0 0.6 
84.0 11.9 2.6 1.5 
87.0 1.7 9.0 2.3 
Maxillary molars extracted 94.0 +.6 0.7 0.7 
98.7 1.0 0.3 0.0 


*That is, as found in the stomach following a test meal of coarse-corn particles (20 mesh). 


masticatory efficiency was tested proved to have considerable difficulties in 
masticating this test meal. This was particularly true of the rats which had 
remained on the diet for 100 days or more, after which time there were many 
carious lesions 
test meal had a particle size over 20 mesh when entering the stomach. It is 
interesting to note, however, that some of these rats showed poor masticatory 
efficiency in spite of the fact that the teeth were fairly well preserved. Finally, 
it was found that extraction of all the maxillary molars made it quite impossible 
for the rats to masticate the particles, almost 100 per cent of the test meal 
being recovered in the stomach (Fig. 1.). 

The following is a summary of Table III showing the percentage of the 


test meal which was swallowed without being masticated (average values) : 


Normal young rats_-_- _... 1.9 per cent 
Normal adult rats.._....._.....--. 7.6 per cent 
Rachitie young 33.3 per cent 


Fluorosed adult rats_....-----.-- 5.5 per cent 


teeth. In these cases from 21 to 87 per cent of the 
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Rats which have been on a caries-producing diet previous to the test for a 
period of : 

50 days (fractures of molars)__14.2 per cent 

100 days (fractures and earies)_-43.3 per cent 

150 days (fractures and caries)_-63.6 per cent 

Rats without maxillary molars___96.3 per cent 


In some of the rats the particle size found in the intestines and in the 
feces was also determined. In rats whose maxillary molars were extracted, 
almost 90 per cent of the intestinal content had a particle size above 20 mesh, 
while in the colon 32 per cent remained over 20 mesh. In rats with caries and 
fractures of the molars, corresponding differences were found between the 
stomach content and the content of the intestines with regard to the percentage 
of particles over 20 mesh. In Fig. 2 A and B are shown x-rays of the small 
intestines of rats which have been given a test meal of coarse corn coated 
with barium sulfate. In the rats which had all the maxillary molars extracted 
(Fig. 24), it is evident that coarse particles almost fill up the intestinal lumen. 


DISCUSSION 


The results just deseribed show a continuous decrease in the masticatory 
efficiency of rats which for some time have been fed the ecaries-producing diet. 
Furthermore, it shows that rats whose maxillary molars have been extracted 
are completely unable to break down the coarse corn particles. This indicates 
that the rats had not been able to grind corn with their incisor teeth, as rodent 
animals generally do. When observing the rats eating, it was also apparent 
that the corn particles were too small to be handled by the animals with their 
forelegs. The younger animals which were placed on the test meal without 
previous feeding of the coarse-corn diet showed the highest degree of masti- 
eatory efficiency. It is possible that these small rats, with tinier body structures, 
have more ability to handle the coarse corn particles with the forelegs, and thus 
aid the partition by grinding the corn with the incisor teeth. But in the 
older rats, where occlusion between the molars was made impossible by extraction 
of the maxillary teeth, the incisors did not seem to be of any help, since 
practically all the coarse corn particles were recovered in the stomach. A few 
of the rats which had not developed any severity of carious lesions after 100 
days on the caries-producing diet, still were unable to masticate the coarse corn 
properly. This may suggest that the rats for some reason get tired in their 
attempts to masticate the coarse-corn diet over a longer period of time. These 
observations show that coarse corn of 20 mesh particle size has properties which 
make it impossible for the rats to carry out an adequate mastication for any 
length of time. The decreased masticatory efficiency of rachitie rats may 
be explained by their weakened bone structure, which was observed in the 
‘adiographs and well may have affected the masticatory function of the jaws. 

The slight difference between normal and fluorosed rats with respect to 
masticatory efficiency is in keeping with experiments on the muscle strength 
of similar groups of rats to be reported in the next paper of this series." 
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Fig. 1 Left Part of 20 mesh sieve and particles of the coarse-corn test meal. Middle 
Mandible of rat showing size of the molars Right Test meal as recovered from stomach after 
mastication with intact teeth (maxillary) and in absence of maxillary molars 


Fig. 2.—Radiographs of the small intestine of rats following a test meal of coarse corn 
coated with barium sulfate. A, From rat without maxillary molars (particles fill the lumen). 
B, From rat with all molars intact (particles finely divided). 


387 
. 
‘ 
4 
5 
4 é 
HTH 
+++4 
a at 
e% 4 
e ¢ » 
& > ° 
> 
| 
> 
» 


388 Reidar F. Sognnaes 


SUMMARY 


A method of testing the masticatory efficiency in animals has been described 
and applied to studies in the rat. Using a test meal consisting of coarsely 
ground corn of known particle size (20 mesh), the degree of food partition in 
the mouth was determined by immediate examination of the masticated bolus 
removed from the stomach. The masticatory efficiency has been studied under 
various experimental conditions with the following results: 

1. There is a marked decrease in the masticatory efficiency of rats which 
for some time have been fed a coarse-corn diet, especially after 100 days or 
more on the caries-producing diet when molar lesions start to appear with 
increasing frequency. 

2. When the maxillary molars of rats are removed, the rats swallow the 
whole corn particles without partition, indicating that they cannot manage to 
grind off the 20 mesh particles with their incisor teeth, as they do with whole 
corn by holding it between the forelegs. 

3. Young rats show a slightly higher masticatory efficiency than full- 
grown rats, when both have intact teeth. 

4. Young rachitie rats have a considerably lower masticatory efficiency 
than normal rats of the same age. 

5. The masticatory efficiency of normal and fluorosed rats of the same age 
show no marked difference, being only slightly higher in the latter animals. 
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PITFALLS IN NITROUS OXIDE-OXYGEN ANESTHESIA 


Harry M. Sevpin, D.D.S., F.LC.A., F.1L.C.D., New York, N. Y. 


HE dentist who accepts general anesthesia as a requisite of the wider fields 

of oral surgery must, if he wishes to proceed with full confidence and control, 
accept also the fact that there are various pitfalls of anesthesia which may 
not only threaten its success but actually invoke disaster. These pitfalls are 
associated with types of patients other than the normal, and having learned to 
recognize these types, the anesthetist must know and observe the necessary 
precautions. Anoxemia must be considered as the most potential danger in 
nitrous oxide-oxygen administration. It is only through a thorough knowledge 
of the symptoms of anesthesia, and constant vigilance, that toxic anoxemia can 
be avoided. 

The Middle-Aged and the Elderly With Cardiovascular Diseases —With 
a middle-aged or elderly patient as the subject, the dentist must determine 
the patient’s ability to carry on the ordinary activities of daily routine. If 
he is capable of this, he is a normal risk. On the other hand, if he is. not, 
the reason should be ascertained. As a person advances in age, certain changes 
occur in the peripheral arteries, and sometimes even in the heart itself. Ordi- 
narily he might lead a normal existence until something occurs to upset the 
pace-maker mechanism of the cardiovascular system. Any surgery might 
produce a certain amount of cardiae strain and therefore a patient suffering 
from high blood pressure, angina pectoris, or other cardiac lesion should be 
regarded as a cardiovascular hazard. Such patients, therefore, should always 
be maintained in the light plane of anesthesia. 

In an advanced degree of anoxemia there is a considerable washing-out of 
earbon dioxide, which is evidenced by a greyish color of the skin known as grey 
eyanosis. As a result of the elimination of this normal respiratory stimulant, 
there is a further increase of anoxemia. This vicious cycle may lead, in certain 
cardiac ailments, to a fall of systolic blood pressure, with resultant cardiovascular 
collapse ; or a marked rise in blood pressure leading to cerebral hemorrhage and 
apoplexy. 

In such eventualities, intracardial injection of stimulating drugs such as 
adrenalin may be life-saving. Drugs affecting the peripheral vascular system, 
such as the hypodermic injection of caffeine-sodium-benzoate, or nitroglycerine 
administered under the tongue, often prove invaluable in restoring cardiac 
activity. 

Alcoholics —Other types requiring special attention are the patients who 
admit, or give evidence of, alcoholic indulgence. Patients who imbibe heavily 
or consistently, require considerable care. They present difficulties, due to the 
changes in the blood vessels brought about by continued use of alcohol, which 
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hinder the free passage of oxygen from the blood to the cells. This produces an 
interference with the oxidation processes in the brain. 

During induction they completely lose contact with their outside environ- 
ment, become obstreperous, and are difficult to maintain in a smooth plane of 
anesthesia. They frequently pass quickly and suddenly from the excitement 
stage into the asphyxial stage of narcosis. 

Aleoholies should be premedicated with either 1144 gr. nembutal, 14 er. 
morphine, or 10 to 15 gr. of chloratone, as the drugs of choice. 

Diabetics.—It is unwise to anesthetize or operate on a known diabetie with- 
out the cooperation of his physician. It is imperative that such patients be 
under medical observation and control. If a diabetic is spilling sugar, he is on 
the verge of acidosis, and consequently is very prone to asphyxia. Anesthesia 
should not be attempted unless the urine is free from sugar, acetone, and diacetie 
acid, and the blood sugar and carbon-dioxide combining power are within normal 
limits. Asphyxia superimposed on anesthesia will cause a rise in blood sugar; 
diabetic patients, therefore, should be earried in the light plane of anesthesia, 
and asphyxia should be avoided. Nitrous oxide and oxygen as an anesthetie do 
not affect the carbohydrate metabolism, and are therefore the general anestheties 
of choice for the diabetic patient. 

Nephritics— Acidosis is common in nephrities, and they are therefore sen- 
sitive to oxygen want. Asphyxia should be guarded against with these patients, 
as it might induce or increase the acidosis. Nitrous oxide-oxvgen anesthesia is 
particularly indicated in the presence of kidney disorders, as it is entirely 
eliminated through the lungs, placing no burden of exeretion on the renal organs. 

Emphysema (Barrel Chest).—In the presence of emphysema (barrel chest ) 
there is a dilation of the pulmonary air vesicles, which is usually caused by 
the atrophy of the septa between the alveoli. The exchange of gases in the 
lungs of a patient so afflicted is therefore interfered with, making him partie- 
ularly susceptible to asphyxia. This type of patient should be kept light, as 
he does not tolerate oxygen want. A marked increase in anoxemia may produce 
an asphyxia which might prove fatal. 

Asthmatics.—Patients afflicted with asthma usually suffer from some form 
of bronchial constriction. The passage of gases from the lungs to the blood is 
consequently reduced, resulting in a deficiency of the oxygen supply to the tis- 
sues. Such patients, therefore, cannot tolerate acute asphyxia and must be 
carried in the light plane of anesthesia. 

Gassed Patients ——Patients who have lived through gas attacks during the 
past war, especially mustard gas, make trying subjects for gas-oxygen anes- 
thesia. War gases produce fibrotic changes in the lungs. The passage of gases 
such as oxygen, or an anesthetic, from the alveoli to the blood is consequently 
interfered with, thus making the induction and maintenance of anesthesia 
difficult. It must be noted also, that once these patients are saturated with the 
anesthetic to a point approaching asphyxia, resuscitation is slow and sometimes 
impossible, due to the obstruction of the passage of the gases from the alveoli 
to the tissues, and from the tissues back to the alveoli. Gassed patients some- 
times offer no resistance to the anesthetic, taking it with much ease and in sueh 


quantities that they often slump, without warning, into the danger zone. 
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Pulmonary Atelectasis—The development of pulmonary atelectasis, which 
is rather common following cyclopropane anesthesia, is not found as a post- 
anesthetic sequela with nitrous oxide-oxygen anesthesia. Cyclopropane pro- 
duces a slow, shallow and depressed respiration, thus also slowing down the 
circulation. The inefficient exchange of the alveolar gases favors the formation 
of atelectasis. 

Nitrous oxide anesthesia, on the other hand, produces a vigorous type of 
respiration. The lungs are in active movement, distending and collapsing regu- 
larly and rapidly, and producing an active cireulation. The factors favoring 
atelectasis formation are therefore lacking. 

Patients With Colds—Dr. Rovenstein, Chief of the Department of Anes- 
thesia at Bellevue Hospital, has made a study of upper respiratory infections 
and their effect on anesthesia. He found that patients with any upper respira- 
tory infection, especially those with coughs from colds, produce a high per- 
centage of postanesthetic lung complications and morbidity. 

Patients Saturated With Pleonectic Drugs.—It is possible to tie up about 
one-third of the oxygen-carrying red cells with the use of pleonectic drugs, such 
as sulfanilamide, ete. These drugs combine with the hemoglobin, forming sulf- 
hemoglobin, thus creating a form of anemic anoxemia. Such patients should 
be anesthetized in a manner similar to that employed for true anemic patients, 
namely, with the use of ample oxygen. 

Skull Fractures.—In injuries, with possible skull fractures, nitrous oxide 
should not be administered until the brain injury is fully diagnosed. Anoxemia 
in an already congested and injured brain might prove fatal. 

Anoxemia.—Carrying a patient in deep narcosis for a prolonged period 
produces cerebral anoxemia with either immediate or delayed aftermath. The 
nausea, headache, and depression sometimes experienced in gas oxygen anesthesia 
are usually due to prolonged anoxemia. 

When a patient awakens from an anesthetic and complains of numbness of 
either the feet or fingers, or shows spasmodic contractions, or clenches the 
thumb or fingers, or complains of persistent headaches or dizziness, or has severe 
erying spells, that patient has been carried too deep for too long a period, since 
these are all symptoms of anoxic anoxemia. 

In prolonged anesthesias, find, at intervals, the maximum oxygen percent- 
age and carry the patient near that maximum. The longer a patient is asleep, 
the more oxygen he will require in the mixture. 

During nitrous oxide anesthesia, severe anoxemia may occur soon after 
induction or during prolonged maintenance. 

Fatal anoxemic results, during primary anesthesia, usually oecur in the 
overstimulated types, since the novice in anesthesia will tend to crowd the anes- 
thetic in order to overcome the resistance offered by these patients. The warn- 
ing symptoms of anoxemia are, however, very evident in such cases. 

In prolonged anesthesia fatal anoxemia may develop gradually and without 
warning; constant vigilance is therefore imperative in all prolonged cases. 

During prolonged anesthesia the symptoms may be confusing to the novice. 
If at all in doubt, a test should be made by administering 100 per cent oxygen 
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for one to three inhalations. When a patient is too deep the resulting respira- 
tions after forced oxygen will be slow and shallow, or a period of apnea will 
follow. Should the patient show signs of wakefulness after this oxygen test, 
anoxemia was not present. 


CEREBRAL DAMAGE DUE TO ANOXEMIA IN GAS OXYGEN ANESTHESIA 


The extent of cerebral damage depends upon the duration and severity of 
anoxemia, or upon the duration of the respiratory and circulatory arrest. 
Nitrous oxide, if carried to a state of asphyxia, might produce several effects 
upon the patient: 


1. Temporary injury to the brain. When the patient recovers from the 
anoxemie effect of nitrous oxide, within several hours to a day or two, 
and presents no residual effect of the cortex. 

When the cerebral damage has been more severe, and the symptoms of 
asphyxia persist for several days, the patient may finally regain con- 
sciousness, but show symptoms of definite residual cortical damage, such 
as impairment in speech and vision or mental aspect. Such patients may 
never fully recover their mentality. 

Where the cortical damage has been extensive, the patient may linger 
on from the depressing anoxemia due to nitrous oxide for several days 
and even weeks, with marked convulsive muscular spasms, and later 
coma. When the brain degeneration finally becomes incompatible with 
life, the patient makes a delayed exodus. 

Although in many instances of sudden death under nitrous oxide, some 
contributary factors can be found for the patient’s demise, there are 
eases where such death is due to asphyxia. 

In patients that linger on for three days or more, without regaining con- 

sciousness, and then finally succumb, there is usually evidence of frontal lobe 
affections of anoxic nature. Cortical and lenticular lesions are present upon 


autopsy, the superficial vessels of the brain are found to be extensively enlarged, 


the cortex is vellow, soft, and fragmented. There is a general disintegration of 
the cortex cells, the cells of Purkinje being damaged most seriously. 

Dr. Cyril B. Courville has shown that the destruction of the nerve cells, 
fibers, and lenticular nuclei of patients who died from prolonged anoxemia of 
more than three days’ duration, are very similar to the damage produced experi- 
mentally on animals whose arteries, supplying the brain, are temporarily ligated, 
thus producing severe anoxemia. When a patient’s heart action has stopped 
for several minutes, and respiration has stopped for more than ten minutes, 
cerebral damage due to anoxemia is a foregone conclusion. 


CARDIAC FAILURE UNDER GAS OXYGEN ANESTHESIA 


Every now and then one reads or hears about a sudden death under nitrous 
oxide anesthesia. In a good many cases, the nitrous oxide was serving only as a 
coup de grace, the patient’s death being due to some organic lesion such as 
coronary occlusion. Any exertion or excitement can serve as a contributing 
factor to break the thin thread of life in these patients. 
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Prolonged and severe anoxemia may so depress the cardiac centers in the 
medulla as to produce a sudden cardiac failure. However, certain factors, such 
as myocardial weakness, valvular lesions, and toxemia due to hyperthyroidism, 
favor eardiae failure. 

Since sudden death from nitrous oxide is caused by asphyxia, the patient 
should be examined for lesions that would predispose him to asphyxia. Cellulitis 
of the neck, peritonsillar or pharyngeal abscesses with edema extending into the 
larynx, greatly hinder respiration. Such patients should be carried under 
greater pressure and in the light plane of anesthesia. Carrying these patients 
in deep anesthesia, allowing blood and mucus to accumulate in the throat, the 
tongue to prolapse, or depressing the chin, will result in asphyxia with resultant 
depression of the respiratory and cardiac centers. 

In all sudden deaths under nitrous oxide, the classic changes in the gray 
matter of the brain are not present. The changes in the brain occur only in 
eases of prolonged anoxemia and where the patient survives more than forty- 
eight hours. The post-mortem findings in patients surviving less than forty- 


eight hours are those of acute pulmonary congestion and edema. 


Although nitrous oxide is the safest anesthetic for dental and oral surgery, 
it is not entirely devoid of danger. When administered by an anesthetist experi- 
enced with its use, it may be given with comparative safety, even to the poorest 
risk, provided he is kept in a light plane. The only danger with nitrous oxide 
is severe anoxemia, and if the patient is maintained in the light plane, toxie 
anoxemia ean be avoided. 
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Case Reports 
CASE NO. 51 


COMPOUND, COMPOSITE ODONTOMA, WITH IMPACTED DECIDUOUS 
AND PERMANENT CUSPID TEETH 


M. CoHen, D.M.D., Boston, Mass. 


DONTOMAS are tumors which are formed from two or more of the 
tissues of the tooth germ. They may form all types of tissue found 
in the tooth: enamel, dentine, cementum, pulp, and periodontal membrane. 
Odontomas occur in young individuals, and when not discovered in routine 


X-ray examination, or because of pain, they may persist into adult life. They 
are more common in the mandible than in the maxilla, and may be either solid 
or eystie. 
The odontoma may be classified as follows: 
a. Germinated composite odontoma 
b. Compound composite odontoma 
¢. Complex composite odontoma 


The germinated composite odontoma indicates the fusion of two or more teeth 
either in the crown or the root which usually prevents normal eruption; the 
complex, composite odontoma contains imperfectly formed tissues in the various 
stages of development. In more detail, the compound, composite odontoma is 
a mature, benign hard tumor which occasionally occurs in a follicular eyst, but 
is usually found surrounded by a fibrous membrane which separates it from the 
bone. Compound composite odontomas occur when the dental epithelium, in- 
stead of forming the enamel organ normally, produces many small enamel organs, 
which develop into tooth germs and give rise to all kinds and shapes of small 
teeth. These teeth may be united by fibrous connective tissue, cementum, or 
bone. At other times several adjoining tooth germs, instead of one, take part 
in the formation and produce a large number of teeth, some normal and some 
deformed. This type of tumor may be of considerable size and cause swelling of 
the jaw visible on examination. Often the neighboring teeth erupt in irregu- 
lar positions with abnormally large spaces interproximally caused by the missing 
tooth or teeth which formed the tumor. <A crown of the tooth portion of the 
tumor may start to erupt, thereby causing irritation and inflammation of the 
gingiva. 

Odontomas are often formed from the deciduous tooth germ and upon dis- 
covery should be promptly removed to prevent malocclusion in the permanent 
dentition. It is not uncommon to find normal eruption of the permanent teeth 
prevented by an odontoma. 

History.—The patient, a 15-year-old white girl, presented herself complain- 
ing of vague pain in the left maxilla which radiated to the head causing severe 
headaches. She gave a history of having been hospitalized for two weeks because 
of abdominal pain. Hospital records revealed nothing remarkable, and dental 


X-rays were not taken. 
394 


| 


Odontoma 395 


Examination.—The patient presented a mouth which was normal except 
for a missing left maxillary cuspid (Fig. 1). She could not remember whether 
the tooth was congenitally missing, but was inclined to think it had been ex- 
tracted. Clinically in this area, the gingiva and underlying bone appeared as 
if a tooth had been extracted. There was no swelling, and palpation revealed 
nothing unusual. 

X-ray examination of the maxilla disclosed an impacted deciduous and 
a permanent cuspid tooth with an odontoma in lingual position which prevented 
their eruption (Fig. 2). 


Operation.—With conduction anesthesia (infraorbital nasopalatine and 
posterior palatine injection) an incision was made on the crest of the ridge 
where the tooth was missing and another on the palate. A mucoperiosteal flap 
was prepared and the palatal bone exposed. Then a bone drill was used to 
expose the impacted cuspid and the other teeth. The odontoma was exposed in 
the same way and removed. The various teeth in the odontoma were held to- 
gether with a cementum-like substance (Fig. 3). 

Diagnosis—Compound, composite odontoma. with impacted deciduous and 
permanent cuspid teeth. 
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Editorial 


Oral Surgery and Oral Medicine Within the Scope of the 
Profession of Dentistry 


When young Wagner returned on his annual visit to inquire of his master 


Faust about the choice of his life work, Faust supposedly replied: ‘‘First of 
all young man, tell me the faculty that you are interested in and then I will 
tell you what to choose. The study of life, you see, covers a large area, and we 
mortals are limited in our grasp of things and ean learn but a segment of knowl- 
edge at one time.’” That accomplished, only then did Faust proceed with his 
discourse about philosophy, theology, law, and medicine. In dentistry, the time 
has arrived for us to determine first the area to be covered by dentistry, before 
we choose our special field for study and practice.’ 

Our field of endeavor, with respect to treatment in the practice of dentistry, 
may be said to lie in three areas which may be broadly designated as oral medi- 
cine, oral surgery, and oral rehabilitation. This latter field embraces restora- 
tive denffistry, which covers bridgework, prosthesis, operative dentistry, and 
related sePyices of a reparative character. Oral surgery, which is fairly well 
understood, utilizes surgical methods in treatment. Oral medicine is a field 
somewhat obscure.” The purpose of this discussion is twofold. First, to call 
forth discussion on the need for developing oral medicine, within the frame- 
work of dental practice, in all its aspects. Second, to indicate an approach to 
oral medicine and point out some phases that deserve cultivation by the gen- 
eral dentist and the special worker. 

What is oral medicine? MeCarthy refers to it as the study dealing with 
diseases of the mouth and their relation to disease elsewhere in the body.’ 
Hayes covers this field of dental study in his work, but not under the heading 
of oral medicine. Mead,*® Prinz and Greenbaum, Thoma,’ Miller,’ Fordyce 
and MacKee® and others have covered almost the same ground under the general 
heading of oral diseases and oral diagnosis. The wider study of oral lesions by 
the general dentist, with the aid of modern clinical and laboratory methods, 
should mark the beginning of a new era in clinical dental practice. Whether 
or not the study of oral diseases has found its way into the practices by the 
wider ranks of the dental profession is not of great moment at this time. The 
question before us is, should the dentist or the physician be held responsible for 
the diagnosis and treatment of oral diseases? Could this function be entrusted 
in the hands of the general physician? Is it a function of the oral surgeon? 
Here is a field of dental endeavor that needs delineation within the framework 
of dentistry and its special branches of practice.'° 

Although not much has been written under the heading of oral medicine 
per se, we find the term given official sanction in 1935, in the recommendations 
of the Report by Dental Curriculum Survey Committee. A course in ‘‘ Oral 
Medicine’’ was suggested by the Committee on the ground that it would unify 
the teaching of the subject, and was defined as follows :" 

Oral medicine, as the term is used in this report, includes the treat- 
ment of such conditions of the hard and soft tissues of the mouth as are 
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not treated through operative dentistry, orthodontics, oral surgery, or 
denta! prosthesis. It comprises the treatment of: 
(1) Diseases of the dental pulp and periapical tissues. 
(2) Diseases involving the gingivae and other peridental tissues. 
(3) Lesions of the lips, cheek, and tongue, and other diseases of 

the mouth which do not require surgery. 

These forms of oral health service should, for rather obvious rea- 
sons, be grouped in one division of dental edueation. However, it does 

not follow that they should be practiced as a specialty. They are 

regarded as constituting an important part of the general practice of 

dentistry. 

It was acknowledged that oral medicine was not a new subject, truly speak- 
ing, but a combination of several areas of dental knowledge. Two subjects, 
which are known to us as ‘‘ periodontia’’ and ‘*‘pulp-eanal surgery’’ or ‘‘ patho- 
dontia,’’ have been proposed as integral parts of oral medicine.’*'*"™ The 
term oral medicine has been considered, in some circles, redundant. 

This newly organized subject, which represents a synthesis of three dental 
fields should have brought forth discussion and analysis and should have led 
to the study of a number of clinical problems of a theoretical and practical 
nature. But little has been heard about this newly christened child in den- 
tistry. The Committee’s recommendation, which places upon the general 
dental practitioner diagnostic responsibilities for lesions of the mouth, is most 
commendable and significant. It reflects the vitality of dentistry for con- 
tinued growth. 

The proposed new undergraduate dental curriculum is also significant 
because it suggests besides oral medicine such subjects as, principles of medi- 
cine, nutrition, prevention, ete. Are these courses to serve as merely cultural 
purposes, pure and simple, or are they to contribute to the science and art of 
dentistry? Nevertheless, we find from a survey of dental school catalogues for 
1940-1941 that only eight out of forty-four dental schools, in the United 
States and Canada, offer instruction in the subject under the title of ‘‘Oral 
Medicine.’’ Very few faculty members hold the rank of professor in oral medi- 
eine. At New York University diseases of the mouth, oral diagnosis and elin- 
ical oral case recording have for some time been taught as part of the oral 
surgery department and oral diagnosties.' 

Naturally, there is no monopoly on any of the terms used in dentistry, nor 
is there any evidence in dental literature that oral medicine, as we understand 
it here, has not been practiced by dentists, before the term was officially sane- 
tioned in 1935. The writer has used it at an earlier date.** However, when a 
technical term is employed in a distinct sense, or in a different way from that 
which has been accepted, or generally understood (oral medicine is sometimes 
confused with ‘‘dental medicine’’**), two obligations should be assumed by the 
one using the term: first it is necessary to specify precisely the new mean- 
ing, and second to prove by the methods and practices in the dental field that 
the seope of the field is fairly definitive. Both requirements have been met. 
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In employing the term oral medicine, we refer specifically to that area of the 
science and art of dentistry that deals with nonsurgical diseases of the oral 


cavity and its organs. 

It is now more generally accepted that the scope of dental and oral prac- 
tice has reached a stage of development that extends beyond the confines of 
mere tooth repair, tooth removal, or the rehabilitation of human mouths, erip- 
pled by the ravages of dental caries and periodontal disease.'*:'* In addition 
to the traditional restorative practices, clinical dentistry today embraces sur- 
gical and therapeutic (nonsurgical) care of mouth disorders, deformities, and 


diseases. Among oral surgical disorders may be mentioned fractures of the 
mandible and maxilla, osteomyelitis of the jaws, diseases of the salivary glands, 
facial neuralgias, facial swellings, diseases of the maxillary sinus, harelip and 
cleft palate, dislocations and ankylosis, tumors of the mandible and maxilla, 
surgical prosthesis, surgical pyorrhea, and plastic oral surgery.‘® This area of 
dental activity has been dealt with more fully by Thoma in a previous discus- 
sion in connection with the newer facilities for the surgical training of future 
dentists.”° 


Schematic presentation of the foundation of modern dental practice presents 
in visual form the relationships between the various subjects in the curriculum. 


Ethics, Jurisprudence, History, Psychobiology, Practice Management 


Pulp-canal therapy Orthodontics 
Preventive dent. Ceramics 
Periodontia Major Surgery Crown—bridge 
Diseases of the Minor 0.s. Prosthetic dentistry 
mouth Anesthesia Operative dentistry 
ORAL MEDICINE ORAL SURGERY ORAL RECONSTRUCTION 


DIAGNOSTICS AND AIDS 
Roentgenology 
General and oral 
diagnosis 


BASIC MEDICAL SCIENCES 
AND 
FUNDAMENTAL DENTAL SCIENCES 


Orientation 


Quite often, in recent years, have we heard that diseases of the oral mucosa 
belong to ‘‘no man’s land.’’ Diseases, deformities, and defects, affecting the 
normal function of the organs of the oral cavity, may result from various causes, 
and their origin may be local and systemic.” Pathologic involvement may 
extend to the various anatomic structures of the oral cavity, lips, gums, teeth, 
cheeks, jaws, face, floor of the mouth, and the glands. It is hard to draw a 
dividing line between the various artificially set up departmental divisions in 
dentistry, when the practitioner endeavors to maintain normal oral function by 
various means at his disposal.?* He, therefore, resorts to methods which include 
not only drug therapy, but physical therapy, dietotherapy, and psychotherapy, 
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to mention but a few therapeutie aids.2* Thoma summarized in a compre- 


hensive review the uses to which vitamin B therapy can be put in the treatment 
of mouth lesions by the dentist.** 7° Here is sufficient proof regarding the 


methodology in the practice of oral medicine. 


i With respect to diagnosis in oral medicine, it is not to be identified with 


oral diagnosis in general. The rational practice of oral surgery and restora- 
tive dentistry is predicated upon correct oral diagnosis.2° The following 
schematic presentation of the courses now included in the undergraduate dental 


curriculum will indicate the relationship between the basic medical and dental 


sciences, diagnostics and major phases of oral treatment.?’ 


Thus we note the broadening of the scope of dental practice by widening 
the base to include not only surgical, but nonsurgical care as well. Neverthe- 


less, we find dentists and physicians, who would readily refer patients in need 


for treatment of oral fractures and other surgical conditions to the oral sur- 


geon, instead of to the general surgeon, but these same practitioners would 
hesitate to send for consultation, diagnosis, and treatment patients with mouth 
lesions, to the properly qualified dentist or oral internist.*7* This unwarranted 
skeptical attitude toward the newer responsibilities of dentistry is fostered also 


indirectly by dental societies, on whose scientific programs we often read the 


announcement of lectures on ‘‘ Lesions of the Mouth,’’ ‘‘ Diseases of the Mouth,”’ 
‘‘Oral Manifestations of Systemic Disease,’’ ete., by ‘‘Dr. So and So, M.D.’’ 
Are there not enough dentists qualified to handle this phase of dentistry ade- 
quately? I am inclined to believe there are. If there are not enough of them, 
more should be educated and trained in this field. Why then this admission of 
inferiority by dental societies? Is this an admission that oral medicine has not 
made up its mind where it rightly belongs? Dentistry must reclaim oral medi- 


eine, if it has lost it at all. 

Medical societies, these days, interested in learning about dental and oral 
diseases are not at all reluctant to invite dentists to address their meetings on 
diseases and surgery of the mouth. If the diagnosis and treatment of oral 

diseases have not as yet become one of the familiar dental topics, it is time that 
those dentists who have a greater regard for dentistry do something about it. 
Who is better equipped than the dentist to present the problems and knowl- 
edge of oral disease before dental and medical audiences? 


It is quite true that some mouth lesions have been considered as part of 
the functions of the oral surgeon. This, however, is no justification for holding 


*The term “Surgeon Dentist,” according to a recent study by Weinberger, was used by 
members of a distinct subdivision of the surgeon's guild, created in France in 1699, although 
students of dentistry were admitted to the University of France as early as 1580. “Dental 
Physician” (“Dental Medicus” and “Dentarius Medicus”) were referred to by Galen, The 
following reference to Fauchard’s “Le Chirurgien Dentiste Au Traite des Dents’ (published 
in 1728 is of interest. “‘Fauchard’s facility in descriptive writing enabled him to record in a 
remarkably clear and concise manner all of the then known methods of procedure in dental 
practice, together with accurate descriptions of the symptomatology of some one hundred and 
three diseases of the mouth and its contained organs, as well as explicit modes of procedure 
in the treatment of these numerous disease conditions.’’ (p. 998.) 

The use of the term “Oral Physician’’ was favored by Gies as early as 1924. The term 
“Oral Internist’’ might convey the meaning suggested here, if we refer to a description and 
definition given by Professor Pepper, President of the American College of Physicians, in his 
address of April 3, 1940: ‘“‘A definition is static and dead. Internal medicine and the internist 
are neither static nor dead and never will be. An internist is a physician fitted by a sound 
and applicable knowledge of the basic sciences, a continuing training in clinical medicine, 
a familiarity with fields outside his own, and an intellectual rather than a manual or technical 
approach, to study, diagnose, and treat the disease of the field of internal medicine to which 
he strictly limits himself and to integrate with the knowledge of his own field that of the 
allied specialties.” (Diplomate, March, 1941.) 
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the mistaken notion, that has gotten a foothold among dentists generally, that 
diagnosis of mouth lesions is outside of the sphere of dental practice. In dis- 
cussing the matter of oral cancer, and its dangers to general health, oral syph- 
ilis, tuberculosis, ete., with intelligent laymen we often hear the curious ques- 
tion, ‘‘ What has this got to do with dentistry ?”’ 

Oral surgery now occupies a definite place in the practices by the general 
dentist or oral specialist. The more complicated oral surgical operations, which 
eall for special training, knowledge, and skill, to be carried out effectively, are 
not undertaken by the general practitioner. As a rule, dentists are pretty well 
able to tell when to refer a patient to the dental or medical specialist. 

We must, therefore, accept that it is within the province of dentistry to 
diagnose and treat lesions of the mouth by nonsurgical means, as well.?® On 
occasions this province has been temporarily occupied by physicians. Many 
reasons could be advanced for the failure to give due recognition to the diag- 
nostie responsibility, and abilities, of the dentist. On the one hand, we may 
trace this lack of development in oral medicine to the historical background of 
dentistry, and to the progress made in oral surgery, which has in many instances 
covered conditions within the scope of oral medicine. There has been much 
overlapping. Dentists have not been sufficiently daring in their explorations 
of nonsurgical diseases of the soft tissues of the mouth. Socioeconomic factors 
may have played a part in limiting their inquiries into the biologie and clinical 
problems of oral disease.*° 

Dentistry is a dynamic profession. It is necessary ever so often to redefine 
it in terms of the progressive changes that have taken place in dental science 
and the art of dental practice. Dentistry needs to be reconsidered in the light 
of the newer scientific knowledge brought to us from the eclinie and the iabora- 
tory. External and internal forces may be observed to exert an influence on the 
scientific growth of dentistry. With a changing dental science comes a change 
in the character of our practice. This is the never ending process of profes- 
sional growth. Newer dental problems arise. Their solution will necessitate a 
more comprehensive education and training of future dentists in the science and 
practice of dentistry. Anatomy, pathology, and physiology, general and spe- 
cial, will assume the proper significance, and will ultimately modify our con- 
ception of oral disease. This in turn is bound to modify the nature of dental 
practice. Theory and practice, guided by scientific standards, will keep our 
profession on the path of progress. 

The immediate practical problems concern the provision of sufficient oppor- 
tunity for students and practitioners to study clinical oral physiology and 
pathology in their clinical relati iships. Our teaching methods will undoubt- 
edly be modified so that clinical oral eases will be thought of in organismie terms. 
Principles of anatomy, physiology, and pathology will be put to work and seen 
to have a purpose. This basic knowledge of the fundamental medical and dental 
sciences will mean more to dental students, the future practitioners, than mere 
memorizing of factual data to obtain passing grades in examinations. 

Clinical oral examinations will be more systematically and carefully 
executed. Clinical case recording and statistical methods will be used more 


extensively.** And lastly, students and practitioners will utilize methods 


Editorial 401 


of correlating findings, and writing up their clinical case studies in order that 
these may serve as sources of scientific knowledge in dentistry. These technical 
aids will help us evaluate the various diagnostic and therapeutic measures 
employed in dental practice, especially useful in oral medicine. 

Quite apart from the educational and social implications in our discussion, 
it is becoming increasingly clear to the dentist in practice that he cannot 


discharge his duties to his patients, and render fully a scientifie service, as he 


would want to, unless he is placed in charge of this dental area of activity, call 


it oral medicine or by any other name. Recent discussions by Appleton,” 
McCarthy,** Belding,** Merritt,*®° Miller*®* and others support this contention. 
Our theme may be closed with a statement by Dr. Merritt, president of the 
American Dental Association for 1940,*° 


‘‘The dental practitioner of the future must be so educated that 
the biological relationships of dentistry will be of as much concern 
to him as are the more obvious technical procedures of daily practice. 
Whether this be done as a part of medicine or independent of it, is a 
matter of less concern than that the dental profession equip itself to 
meet effectively the increasing responsibilities that the future practi- 
tioner of dentistry is certain to meet.’’ 

A. J. A. 
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Some Unusual Tumors of the Cervical Region: By T. M. Joyce, F. R. Menne, 
and W. E. Zeller, Arch. Surg. 42: 338, February, 1941. 


In addition to the more common and well-recognized tumors of the cervical 
region are a number of neoplasms which are relatively rare. <A classification 
of these unusual tumors is given according to their possible sites of origin. 

A series of cases demonstrating some of these tumors is presented, and 
the clinical and pathologie characteristics of each type are discussed. In four 
instances of primary tumor of the salivary glands, the embryonie character 
of the epithelium indicates that its origin is either in the respiratory tract or 
in the pharynx. The outstanding histologic feature of these growths is the 
papillary arrangement and the delicate stroma which, in some of the cases, 
is densely packed with lymphocytes, showing large germinal centers but no 
sinusoid arrangement. 

Only three authentic instances of primary carcinoma of branchial cleft 
origin have been found by the authors. These are difficult to recognize, since 
they may simulate many other epidermoid carcinomas in the cervical region. 

Eleven cases of unusual tumors of thyroid and parathyroid origin are also 
presented. In this series, a case of Riedel’s struma is contrasted with another 
of Hashimoto’s disease. Among the remaining cases are instances of abnormal 
distribution of thyroid gland structure, Hiirthle cell tumors, and definite tumors 
of the parathyroids. 

That many of these unusual tumors may be manifestations of abnormalities 
of development of the caudal end of the foregut is supported by the possibility 
that various embryonic elements may become isolated during the period of 
modification of the foregut. An additional factor may be the incomplete 
development of certain structures which later go on to disordered completion. 


S. J. Kreshove 


Gunshot Wounds: By John H. Gunter, Wil. Surgeon 88: 375, April, 1941. 


Special consideration is given to a discussion of wounds in the maxillofacial 
region. The principles governing the healing of such wounds differ somewhat 
from similar injuries in other parts of the body. Since healing of wounds 
of the face and jaws is influenced by the rich blood supply and by the faet 
that there is little soft tissue in those regions, it follows that these structures 
are less vulnerable to contusion, laceration, and gas gangrene. 

The aim of first aid surgery during warfare is to control sepsis and prevent 
or minimize deformity. In wounds of the face and jaws, conservation of tissue 
is obviously of prime importance. Orbital wounds are treated along the same 
conservative lines as those suggested for other facial injuries. The principles 
underlying the treatment of injuries to the salivary glands, nasal accessory 
sinuses, and the tongue are also outlined. 
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In addition to the special considerations given to injuries in the maxillo- 


facial region, the author discusses the pathology of war wounds in general. rg 


The factor determining the extent of tissue damage is the distribution of force 


earried by the missile. In other words, when the wound of entry is small, there 


is greater probability of increased damage to the deeper structures than when 


the wound of entry is extensive. 

The immediate complications of all war wounds are hemmorhage, shock, 
and edema with infection. Of chief concern is infection, and all war wounds 
are so regarded. 

Certain important factors are presented which determine the maximal time 
any wound may await surgical intervention. Among these are the nature 
and location of the wound, the presence or absence of foreign bodies, and the 
type of contaminating micro-organisms. 

S. J. Kreshover. 


Major Trigeminal Neuralgia: By Francis C. Grant, Weekly Roster and Medical 
Digest 36: 1062, April 12, 1941. 


The upper or lower lip, the tongue, the ala of the nose, the cheek, or 
the forehead are sites of intense paroxysmal pain which is always unilateral. 
Trigger zones are located in the skin area supplied by one of the three branches 
of the trigeminal nerve. 


Washing the face, shaving, eating, drinking, or talking may be responsi- 


ble for a sudden burst of pain, and this pain may disappear as quickly as it 
starts. After the age of 50 years the pain is more frequent, and it may affect 
both sexes alike. 


The pain should be differentiated from that which may result from 
disease affecting the teeth, or the sinus, and from migraine. 

Treatment.—The injection of aleohol, the use of vitamin B, or surgery 
is suggested. 

A successful aleohol injection will relieve pain from twelve to eighteen ; 
months and is considered an essential preliminary treatment to operations ; 
upon the sensory root. 

In surgical treatment, section of the sensory root is done behind the : 
gasserian ganglion, either through the middle fossa or through the posterior 
fossa. At the University Hospital 1,060 cases have been operated upon through 


the subtemporal approach, and this treatment has been found to be very success- 
ful, with the low mortality rate of 1.71 per cent, in spite of the fact that 80 
per cent of the patients were 60 years of age or older. It is stated that 
permanent cure is possible through surgery with very slight risk. : 


T. J. Cook. 


Lipoma of the Tongue: By Béla Halpert, Arch. Path. 31: 510, April, 1941. 


The normal tongue contains adipose tissue, yet lipoma of the tongue is 
‘are. Less than 50 such tumors are on record, and they occur more frequently 


in men than in women. This is the first case reported in a negro. 


| 


Abstracts and Reviews 405 
The patient, aged 55 years, a domestic servant, had mass present in tongue 
for 10 years. It was not painful, did not bleed, and was annoying only by its 
presence. This tumor was removed surgically. 

Section was stained with hematoxylin and eosin and disclosed various- 
sized lobules of adipose tissue cells, with loose connective tissue septums con- 
taining blood vessels. <A delicate connective tissue capsule surrounded the 
crowth and blended with both the intermuscular connective tissue and the 
tunica propria of the mucosa. In the stratified squamous epithelium covering 
the surface intercellular bridges were clearly discernible, and keratinization 
was marked toward the surface. 


T. J. Cook. 


Artificial Respiration and Inhalation. The Principle Determining the Effi- 
ciency of Various Methods: By Yandell Henderson, Ph.D., and J. Me- 
Culough Turner, Ph.B., New Haven, Conn., J. A. M. A. 116: 1508-1515 


(April 5), 1941. 


A review of the various methods of artificial respiration indicates that in 
earbon monoxide (and nitrous oxide) asphyxia the best method of resuscitation 
is the one that most rapidly eliminates the asphyxiant gas from the blood. 
Where the patient is apneic, breathing should be initiated by prone pressure 
artificial respiration until natural breathing is again established. The Schafer 
manual method of artificial respiration is the most desirable method. This can 
be initiated without any loss of time, which is of great importance because com- 
plete anoxia for five minutes causes irreparable damage to vital centers in 
the brain. 

Once natural breathing has been established, carbon dioxide and oxygen 
inhalation should be initiated. The carbon dioxide induces a large volume of 
respiration by stimulating the respiratory center. The large amount of inhaled 
oxygen will quickly displace the carbon monoxide (or nitrous oxide) from the 
blood. It has been the practice to give 5 per cent carbon dioxide in oxygen but 
7 to 8 per cent induces a more rapid resuscitation. 

G. D. Amy, D.D.S. 


A Review of Malignant Melanoma of the Mouth: By Hamilton Boxter Am. J. 
Surg., New Series Vol. 51: 376, 1941. 


This tumor, which macroscopically appears dark brown or black in color 
and whose surface is often nodular or warty and whose base may be pedunculated, 
is observed microscopically as a pigmented tissue caused by extracellular clumps 
or intracellular granules of yellowish or brownish pigment and whose degree 
of pigmentation is no indicator as to the malignancy of the tumor. 

The neoplasm occurs more frequently in the male of middle age and is 
more common in the white race. It occurs more frequently on the hard or 
soft palate and is known to metastasize early, for 55 per cent of the patients 
had enlarged cervical glands when first examined and 77 per cent cervical 
metastasis during the course of the disease. Melanoma of the mouth tends to 
metastasize primarily through the lymphatic channels. 
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As to the etiology, both trauma and the embryologic phase have been 
considered which have led to the conclusion that, when cells which are capable 
of producing melanin are stimulated, they undergo neoplastic proliferation. 


These patients usually complain of the presence of a swelling in the 
mouth. There may be enlargement of the cervical glands, and hemorrhage is 
frequently a symptom because the neoplasm is usually soft and vascular and 
may easily be traumatized during mastication. Ulceration occurs and, when 
extensive, is followed by the loosening of teeth and severe neuralgia. 

Treatment.—Injections of (1) Coley’s fluid, (2) colloidal lead phosphate, 
and (3) cobra venom and anavenim have not proved successful; neither has 
irradiation. However, some hope is given to surgery. The electrocautery is 
considered as the best means of destroving the lesion and should be accom- 
panied by block dissection. 


In confirmed cases of malignant melanoma of the mouth, the prognosis is 


poor. 


T. J. Cook. 
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DEATH AND DENTISTRY 
CHARLES G. DARLINGTON, M.D., New York, N. Y. 


Reps inte death and dentistry are not often associated, but so-called 
‘‘dental deaths’’ occasionally arise. When they do occur the dentist usually 
gets the ‘‘eredit.’” Asa rule, they follow unexpectedly, within a short time, some 
dental procedure. 

An understanding of the causes and mechanisms of death, which is the prob- 
lem of the general pathologist, is linked with the problem of the dental 
pathologist. How ean the practice of dentistry contribute to the death of a 
patient? To better understand such relationship, a few generalizations should 
be made first. They concern death primarily, rather than dentistry. 

Death and life are subject to much speculation. Interesting and fascinating 
though speculation may be, the major portion of this paper will deal with facts, 
rather than fancy. Speculation is too often founded on ignorance. In com- 
paring life and death, speculation and knowledge should be clearly differentiated. 

Facetiously, it has been said that life begins at 40. Conversely, but not in- 
tended to be humorous, is the statement that death actually begins before one is 
born. Can it not also be said that while life is taken too seriously, death is not 
taken seriously enough? 

In humans, the division between life and death is very definite; but why 
one should live and one should die, the exact causes, and mechanisms of death 
are at times difficult or impossible to prove or understand. The following recent 
quotations from modern leaders of thought and action in research, Dr. Thomas 
M. Rivers, Director of the Hospital of the Rockefeller Institute for Medical 
Research, Dr. Wendell M. Stanley, recipient of the 1941 Gold Medal of the 
American Institute of the City of New York, for his investigations with the 
virus of tobacco mosaic, and Dr. Otto Rahn, Professor of Bacteriology at New 
York State College of Agriculture, Cornell University, New York, are chosen to 
show not only the inseparable link between bacteriologie and chemical action, 
which is vitally concerned with our understandings of the mechanisms of life 
and death, but in addition they represent one trend of modern thought eon- 
cerning the origin of life and death. 

Rivers' writes: ‘‘In fact, the results of Stanley’s work had the effect of 
demolishing bombshells on the fortress which Koch and his followers so carefully 
built to protect the idea that all infectious maladies are caused by living micro- 
organisms or their toxins. In addition, his findings exasperate biologists who 
hold that multiplication or reproduction is an attribute only of life. In the midst 
of the wreckage and confusion, Stanley, as well as others, finds himself unable 
at the present time to decide whether the crystalline tobacco mosai¢ virus is com- 
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posed of inanimate material or living molecules. In fun it has been said that we 
do not know whether to speak of the unit of this infectious agent as an 
‘organule’ or a ‘molechism.’ 

**. . . In addition to the immediate importance of virus diseases, there is a 
more remote one of a philosophical trend which has to do with the nature and 
origin of their causative agents. A consideration of this phase of the problem 
eventually leads to a discussion of the nature and origin of life. As every one 
knows, this discussion was started many years ago. In 1872, it was already 
well under way in relation to bacteria which at that time were considered the 
smallest of living things or as Pouchet expressed it ‘the infinitely small in 
biology.’ Indeed, Cohn in an article of that year made the following statement: 
‘Through these facts we surely have a right to hope that in the development of 
bacteria the key will be found to the origin of life in the world in general.’ ”’ 

Stanley? summarizes: ‘‘In closing I should like to discuss briefly some of 
the philosophical aspects of viruses. Dr. Rivers has already indicated that a 
consideration of the nature and origin of viruses eventually leads to a discussion 
of the nature and origin of life. It is possible that viruses have always been 
produced only by the action of viruses or of virus-like entities within cells, or 
that they have not always existed but arose from bacteria by a process of retro- 
grade evolution under parasitism with loss of function and associated sub- 
stance. 

Rahn® states: ‘‘The definitions or criteria of death are largely negative. 
They consist in the statement that some characteristic phenomenon of life has 
ceased. With man, it is the absence of respiration, of heart beat, of response of 
stimuli; with single cells, the botanist uses the absence of plasmolysis, the co- 
agulation of protoplasm; the zoologist’s criterion is loss of motility in protozoa, 
or the ability to absorb dyes, i.e., the loss of selective permeability of the mem- 
brane. Unique is the bacteriologist ; he defines a cell as being dead when it has 
lost the power to multiply. 

‘* .. Death oceurs when so many cells of one kind are destroyed that neither 
adjustment nor substitution is sufficient to provide the minimum service re- 
quired for maintenance.”’ 

These few introductory remarks serve to show some of the interesting 
difficulties concerning our knowledge of life and death. Before a comparison 
and discussion of deaths in dentistry can be made the following quotation of 
Gonzales et al.* is given, in order to understand the basic mechanisms of death. 


DETERMINATION OF THE CAUSE OF DEATH 


‘In determining the underlying cause it is necessary to keep in mind that 
the actual production of death is due to some interference with the oxvgen 
cycle or, more specifically, with the functions of the organs which maintain the 
oxygen cycle. 

‘‘These organs are: 

1. Medullary centers 3. Respiratory organs 


2. Blood 4. Circulatory system 
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‘1. When the medullary centers are damaged the respiratory movements 
cease and the oxygen cycle stops. A pure example of this is noted in cases of 
bulbar poliomyelitis. 

‘‘2. The oxygen cycle is seriously damaged and death may occur whenever 
the blood loses its oxygen-carrying power, either through loss of red corpuscles 
as in hemorrhage from a chronic duodenal ulcer, or in degeneration of red blood 
cells as In severe anemia. 

‘*3. The prevention of the oxygen interchange between the air in the alveoli 
and the red blood cells in the pulmonary capillaries is a fairly frequent cause of 
death, and is known as asphyxia. A good example of this is death by drowning. 

‘‘4. Finally, death is caused by the failure of the circulatory system which 
is unable to keep the blood circulating properly, and so prevents the proper 
distribution of oxygen. An example of this type is noted in sudden cardiac 
collapse, due to extensive coronary artery disease.’ 

Many death mechanisms could be considered. It is sufficient for us to 
consider only the major ones which are concerned with dentistry. 

Asphyxia, hemorrhage, anemia, and shock can cause death by a some- 
what similar mechanism, essentially bringing about deficient oxygenation 
anoxemia which kills by depression of respiratory centers. 

Asphyvzia is the condition in which respiratory interchange between air in 
lung alveoli and blood in pulmonary capillaries is prevented—‘when oxygen 
and carbon dioxide interchange between blood in systemic capillaries and tissue 
cells in all parts of the body is prevented.’’* Its mechanism depends upon 
deficient oxygenation of red blood cells and accumulation of carbon dioxide 
in the plasma irritating respiratory centers in the medulla. This brings about 
increasing paralysis of centers in the brain from lack of oxygen. The respiratory 
centers become completely depressed. 

Hemorrhage causes a decrease in red blood cells, a loss in volume, circulation 
impairment, less oxygen to the tissues, pallor, low blood pressure, rapid pulse, 
rapid respirations, cold clammy skin; weakness, unconsciousness, death. 

Anemia, when severe, causes degeneration of red blood cells. 

Shock is essentially a circulatory deficiency, bringing about capillary 
atony—reduced blood volume, reduced blood flow, deficient oxygen delivery, 


acidosis, tissue anoxemia, and death. 
FRIGHT AND FEAR 


When death results from fright or fear—which sometimes deserves con- 
sideration—the most tangible and acceptable explanation is shock. This, 
however, may be difficult to establish and prove definitely. 

Some interesting references, communications and remarks concerning fright 
and fear are: 

From Sollmann:® ‘‘Death Not Always Due to Anesthetiec.—It is incorrect 
to attribute every death upon the operating table to the effects of the anesthetic ; 
for patients died upon the table when anesthetics were unknown. 

‘... When Simpson was about to try chloroform on a patient for the first 
time, the orderly who was carrying the bottle fell and spilled the chloroform. 
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No other being obtainable Simpson proceeded to the operation, which was for 
hernia, without anesthesia. The patient died with the first cut. . 

‘‘A patient was to be operated and demanded chloroform. His condition, 
however, was so low that the surgeon feared to grant his wish, and to calm him 
held a cloth without chloroform before his face. Seareely had the patient made 
four inhalations—of air—when he was dead. In preanesthetie days, the French 
surgeon Desault drew his fingernail over the perineum of a patient to mark the 
line of incision, when the patient suddenly gave a ery and was dead.’’ 

Additional illustrations of mechanisms of fear can be given as: Dr. Har- 
rison Martland’s® (Chief Medical Examiner of Essex County, New Jersey) 
story of the infant whose nose was tickled with a feather followed by death. 

Dr. Isaae Neuwirth’s’ (Associate Professor of Pharmacology at New York 
University College of Dentistry) experience in teaching pharmacology where 
following the intradermal injection of Ringer’s solution to students, some of 
them collapsed. 

Similar to the last illustration in which the result was syncope, not death, 
is the experience in the Army where in line-ups of soldiers awaiting injections 
of vaccine one or more frequently pass out (syneope not death) even before the 
introduction of the needle. Undoubtedly the most satisfactory explanation of 
such cases of syncope or death from fright is closely allied to the shock 
mechanism. 

HEART DISEASE 


As a cause of death, one hears more about heart disease than any other 
single cause. It therefore merits the most consideration. In death and dentistry 
(at least according to the lav press) heart disease also receives attention. 

It is obvious for (primary) cardiac death—arresting of the heart activity 
is the ‘‘sine qua non.’’ Therefore, the question arises—How ean this be ae- 
complished ? 

Many combinations of factors intrinsic or extrinsic can contribute to death 


in an individual ease. 
CARDIAC DEATH (CARDIAC FAILURE) 


1. Within the Heart (Intrinsic ).—Interference or retardation of heart from 
within : 
A. Curtailment of blood supply to heart. 
Deficient quantity: 1. Arteriosclerosis 
Coronary—Occlusion—Thrombosis 
Embolism (rare) 


2. Syphilitie Aortitis—Mouths of Coronaries 
3. Anemia 

Deficient quality : 1. Anemia 
2. Poisons 


Exogenous, 1.e., The Digitalis Group 
Endogenous as in Thyrotoxicosis 
3. Toxins 
Infections 
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Bb. Interference With Cardiae Impulse. 
Atrioventricular Bundle— (His). 
2. Outside the Heart (Extrinsic).—Interference or retardation of heart from 
without. 

A. Pericardium—Hemorrhage—Fluid Effusion—<Adhesions. 

B. Pulmonary circulation. 

C. Systemic Circulation. 

Most mechanisms in cardiae death can be understood from such a classifiea- 
tion. 

The following quotation of Dr. Alexander Lambert* shows the high per- 
centage of sudden and unexpected cardiae deaths, often unattended by med- 
ical care: ‘‘In New York City, in 1924, 22 per cent of the total deaths were due 
to some form of heart disease, but only 4 per cent of these were recorded as due 
to acute endocarditis, acute myocarditis, and angina pectoris, and only 2.5 per 
cent were due to angina alone. Ninety-one per cent of the deaths from acute 
endocarditis and myocarditis and 85 per cent from angina pectoris were re- 
ported through the Medical Examiner’s Office, indicating probably a sudden and 
unexpected death, or at least one unattended by medical care.’’ When such 
occurs in a dental chair, infrequent though it may be, the dentist often gets 
the ‘‘eredit.”’ 

Particularly pertinent to death and dentistry in heart cases are some se- 
lected quotations from a recent talk, ‘‘The Effects of Oral Surgery on the 
Course of Patients With Diseases of the Heart,’’ by Drs. Schwartz and Salman® 
before the Oral Surgery Section of the First District Dental Society of New 
York, Feb. 19, 1941. 

‘‘In our own experience the extraction of teeth under local anestheties in 
a little over a hundred patients in both the active and inactive phase of rheumatic 
fever during sinus rhythm as well as in the presence of auricular fibrillation has 
heen followed by death in one boy in whom an extensive cellulitis and lymphatic 
involvement of the deep tissues of the neck existed at the time of operation.’’ 

‘‘Fifty patients with hypertension—arteriosclerotic heart conditions 
showed no deaths post extraction.’’ 

‘‘Here and there one hears from the lay journals of the death of an indi- 
vidual on whom surgical gymnasties have been carried out by the indiscriminate 
removal of a whole set of teeth at one time. Such procedures invariably result 
in gross surgical shock and death may ensue from the trauma produced.”’ 

‘‘The only sudden death that we have observed at the Montefiore Hospital 
in an experience covering ten vears in which the dental division might be blamed 
occurred in a 62-year-old man, exactly at the moment when an impression of 
his gums was removed from his mouth, several weeks after the last extraction 
had been performed. At necropsy multiple myocardial infarctions were found 
in the presence of an enlarged heart, and death was attributed to a fresh in- 
faretion which obviously bore no relationship to the simple procedure of taking 
the impression.”’ 

\ NESTHESIA 


The subject of anesthesia in relation to dentistry offers an unusual oppor- 


tunity for studying and comparing most of the basic mechanisms which can 
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be advanced as causes of dental death. They can readily be classified under 
three headings: 
I. Narecosis 
Aspiration—Foreign Bodies 
Infection 
Swallowing tongue 
Il. Infection 
III. Toxicity of drug 
General anesthesia 
local anesthesia 


I. NARCOSIS 


Aspiration.—Under narcosis aspiration of foreign material or blood, mucus 
or vomitus is possible. Death from asphyxiation or the possibility of introdue- 
tion of infection with such material must be considered. In this respect the fol- 
lowing reference from Blair’® is given: 

‘If the teeth are wired while the patient is under a general anesthetic, the 
stomach should be emptied by means of a tube before the jaws are fixed together. 
Even if the patient has not eaten recently, there may be blood or food in the 
stomach. It is an easy and safe procedure to pass a tube and wash out the 
stomach while the patient is slightly under the anesthetic. Though it is our 
custom to leave an attendant to sit with wire cutters after such an operation, 
we have never seen it necessary to cut the wires. The patient will not vomit 
until the pharyngeal reflexes are restored; then, if the stomach contents are 
fluid, they will be emitted between the teeth or from the nose.’’ 

Swallowing Tongue.—Mead" tells us, ‘‘In the overdose stage of anesthesia 
the tongue often relaxes and falls back to close off the throat. ... In any of these 
eases asphyxial symptoms appear. It is necessary ... to secure a clear airway. 
This can... by pulling tongue forward.’’ 

It is unnecessary to remark that asphyxial death due to this is unusually 
rare. 

Il. INFECTIONS 

The dangers of infection cannot be overemphasized. They can be induced 
in the lung under general anesthesia or into the tissues locally. Local anesthesia 
may also start or spread an infection; and fatal dental infections are often as- 
sociated with extractions. The latter will be considered later. 

III. TOXICITY OF THE DRUG 

General Anesthesia.—Nitrous Oxide. The most widely used general anes- 
thetic in dental practice is nitrous oxide. In recent years its popularity has in- 
creased. It is by far the safest general anesthetic. When death oceurs as a 
result of the drug, it is due to the exclusion of oxygen and the production of a 
progressive anoxemia, resulting in paralysis of the respiratory and vasomotor 
centers. Although death in such cases may be delayed it is usually sudden and, 
as Courville and Henderson” state, it may depend upon a pre-existent lesion, 
intercurrent lesion, a fatal combination of pre-existing disease and peculiar 
toxie or asphyxial tendencies of the anesthetic or the direct effect of the anes- 
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thetic. Further, as they say, when death does oceur nitrous oxide may serve 
as the coup de grace. Two other general anesthetics sometimes used in dentistry 
are worthy of comparison: evipal soluble-evipan sodium and avertin. 

Several favorable reports of the use in dentistry of evipal anesthesia (one 
of the barbiturates) have appeared. Reports from Germany preceded its use in 
this country. It is administered intravenously and thereby has the distinct 
disadvantage that its dosage is difficult to control. It has a marked depressive 
action on respiration and circulation and a number of fatalities from its use 
have been reported. It is a dangerous drug, and as Hildebrand states," ‘‘Is 
not to be recommended for use by those who are not familiar with the various 
stages of anesthesia and are not sufficiently equipped for possible emergencies. 
... In some states the law does not allow the dentist to administer intravenous 
anesthesia and one should make sure that its administration is permissible by the 
dentist in the state in which he practices.’’ 

Avertin—tribromethylaleohol—which is administered into the reetum has 
also been advocated in oral surgery.'* *° In most cases, other local or general 
anesthetics are used in addition. It also, like evipal, is a cerebral depressor and 
has similar dangers and disadvantages. 

Local Anesthesia—The relative safety of procaine as compared with 
cocaine in block or infiltration dental anesthesia is well known, but as Emil 
Maver,'® as Chairman of the American Medical Association Committee for the 
Investigation of Deaths from Local Anesthesia has reported, ‘‘ Not only is it 
necessary to know that a local anesthetic was administered before death but we 
must know that the symptoms were those commonly induced by it before we 
are justified in attributing death solely to the anesthetics used.’’ Mayer'® 7 
reported forty-three and eight such deaths, only one of which followed an anes- 
thetic for the removal of a tooth. 

Dr. Louis L. Lefkowitz'* in the years 1928-39, a period of eleven years, was 
able to find only eight such fatalities reported from the Medical Examiner’s 
Records of New York City. None of his cases were dental anesthesia. The 
extreme rarity of such deaths is graphically illustrated by Dr. Mendel Nevin'® 
in Dental Incidents: ‘*35,000,000 Guinea Pigs! So much for careful re- 
search. But how about the everyday injection of procaine-epinephrine in 70,000 
dental offices? Let us suppose that the average dentist makes only two injec- 
tions per day, which is modest, and with a liberal allowance for error, let us say 
that this Dr. Average-dentist makes 500 injections per year, which appears to 
be no exaggeration. Multiplying this by 70,000 dentists in the United States 
and Canada, we get the sizable number of 35,000,000 injections per year. To 
the editor’s knowledge, there were no fatalities reported in dental offices with 
the use of procaine-epinephrine. On rare occasions a death may be reported 
with the use of nitrous oxide. Nevertheless, to make sure, the editor of 
Incidents checked up the coroner’s records for the years 1936 and 1937 for 
the populous City of New York. 

‘‘The following were the interesting findings: During those two years, 
there were no deaths from local anesthesia reported in dental offices but three 
deaths from nitrous oxide-oxygen in 1936. For the year 1937 there was one 
death reported from sodium evipal and three from nitrous oxide-oxygen. From 
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this it would seem the scareheads to frighten the public away from dentists are 
unjustified, and that local anesthesia is indeed a safe and efficient method to 
eliminate pain in dental operations and wean the public away from precon- 
ceived notions of fear of the dentist. Truly, there is less pain and no more 
danger in the dental chair than in the beauty parlor, where our fair patients 
have their eyebrows plucked without an anesthetic and without hesitation.’’ 

Another quotation from Nevin? is that submitting to loeal anesthesia is 
‘safer than crossing the street! In 1937 there were 39,700 traffic deaths and 
nearly one million injuries in our streets and highways. It is safer for our pa- 


‘ 


tients to get an injection of procaine-epinephrine in the chair than cross the 
street to reach the dental office. 

‘‘There were actually 32,000 deaths due to accidents in the homes of our 
people in 1937. It is safer to get a mandibular injection with procaine- 
epinephrine than to take a bath at home, tend to the kitchen stove, or hang a 
picture on the wall. 

‘‘There were no fewer than 18,000 occupational fatalities in 1937. It is 
safer to get an infraorbital injection than to work in an office or factory.’’ 

‘* And insofar as one’s own comfortable bed is concerned, where the average 
person spends about one-third of his time and where every one of us eventually 
sleeps his last long and peaceful slumber—why this nice, soft bed is much more 
dangerous than the dental chair, where some thirty-five millions of injections of 
local anesthetics are made yearly with absolute safety. If we could only convince 
the public that the safest place to be, safer than our streets and parks, our 
factories and offices, our homes and even our bedrooms, is the dental office and 
especially the dental chair, what a stream of new patients we would have!’ 


INFECTIONS 


The exact mechanism of infection, and death due to infection, may be diffi- 
cult to understand. Its effects on the body vary greatly. The seriousness of 
an infection and the location, type, and amount of tissue change do not always 
correspond. Organic pathologic lesions when present, as the result of an infee- 
tion, offer the most convincing evidence of cause and effect. 

The magic words—toxemia and septicemia—cean be said to cover a multitude 
of sins. Undoubtedly at times they result in death. Although B. diphtheria, 
B. botulinus, B. tetanus have known selected specialized responses, the actions 
of the staphylococcus and streptococcus groups (organisms which are more fre- 
quently of dental origin) are more difficult to understand. Equally difficult to 
comprehend is the explanation that infection can cause death through sensitiza- 
tion. Statements that toxemia or septicemia kill by selective action on the 
respiratory center, heart muscle, or central nervous system will have to suffice. 
Easier to understand are the presence and effects of local lesions which may 
seriously interfere with the function of the respective part or organ. 

A few excellent examples of such conditions would be: 

Brain: Septie cavernous sinus thrombosis—meningitis—cerebral abscess, embo- 
lus, or thrombosis can satisfactorily explain sufficient interference with the 


central nervous system to cause death. 


, 
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Respiratory System: Edema of glottis—contributing to or directly causing 
asphyxiation; pneumonias--lung abscesses at least embarrassing respira- 
tion can be understood. 

Heart: Various mechanisms previously discussed under heart explain arrest 
of the cireulation. 

As far as infections of dental origin which cause death are concerned, acute 
infections present much stronger evidences than the chronie cases. 


The charts and cases, and their discussion. which follow are selected to 


explain and support the relationship between death and dentistry. The 
Chart I is from the Quarterly Bulletin of New York City.’ 

As age progresses the deaths from heart disease and cancer take an in- 
creasing toll. 

The following clipping is an illustration of unfavorable publicity. 


DIES IN DENTIST CHAIR 

By the Associated Press 
KANSAS CITY, Aug. 28. , 48, died in a 
dentist ’s chair. Death was attributed to a heart 


attack. Twenty teeth had been extracted. 


The next eleven cases presented are with one exception from the files of the 
Office of the Chief Medical Examiner (Dr. Thomas Gonzales) of the City of 
New York. I am indebted to my associate, Dr. Louis L. Lefkowitz, Assistant 
Professor of Pathology at New York University College of Dentistry, and 
Assistant Medical Examiner of the Bronx, not only for their use, but for his 
valuable help and advice. Of these eleven cases, seven were necropsied. Critical 
study and review of some of these records show relevant missing data, especially 
of dental nature. This is often the case in routine work, which would not be 
true in special investigations. In spite of this, however, much information is 


found which is valuable for our purpose. 


Case 1—Man Swallowed Denture 

Male—White—Age 52. ME No. 1931/40. While in hospital with 
D.1.’s swallowed partial denture: two teeth and two clasps. Lodged in 
upper esophagus—one clasp perforating trachea. During first attempt at 
removal developed glottic edema—tracheotomy performed—two days later 
removal successful. Died next day. 

Autopsy. Cause of Death: Cellulitis of Neck, 

Acute Laryngitis. Tracheitis. 
This case is included because of swallowing denture. Shows death from 


acute infection. 
The Chevalier Jacksons,?? eminent authorities in laryngology, in answer to 
a recent letter of mine, have very kindly forwarded me some most interesting 
data from their extensive experience with dental foreign bodies. 
Feb. 1, 1941 
Total foreign bodies 3,844 
59 artificial dentures 53 esophagus 


6 bronchus 
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22 gold crowns—braces 


Total esophagus 
Total bronchus 


TOTAL 


3 tooth brush bristles 


2 tooth picks ____- 


tions.?*> 24 


Chair.’’ 


a) Dentures. 


Case 2. 


Female—White—Age 45. 
Sudden death in dental chair 


Cause of Death: 
teeth.’’ 
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11 tooth fillings _______ 

1 alveolar process ___- 
17 dental reamers _____- 


2 Caps from tooth paste 


the air and food passages. The 
The second those arising ‘‘Out of the Chair.’’ 
work their morbidity and mortality were remarkably low. 
death from asphyxia or infection, 


IN 


Inspiration during dental operation : 


ce) Dental instruments 


¢) Gold crowns. 


d) Loose braces: 


Nitrous Oxide 


4 phar.-esoph. 
18 bronchus 
78 bronchus 
11 bronchus 
1 bronehus 


16 bronchus 


1 esophagus 


bronchus 


— 

— 


1 stomach 
3 pharynx-esophagus 
1 esophagus 


1 trachea 


The following tables were prepared from some of Jacksons’ contribu- 
They show in summary form the origin of dental foreign bodies in 


first chart shows those originating ‘‘In the 
In Jacksons’ extensive 
The possibility of 


however, must be considered. 


THE CHAIR 


a) Fragments of teeth during extractions. 
b) Parts of filling materials. 


reamers. 


d) Alveolar fragments. 
OUT OF THE CHAIR 
(1) Ill-fitting due to alveolar absorption. 


(2) Broken. 


b) Loose deciduous teeth. 


orthodontic appliances. 


e) Parts of loose fillings. 


The lessons to be learned from these charts are self-explanatory. That as 
a rule they have been learned is strongly evidenced by the small number of cases. 


Post Extraction 


ME No. 1257/38. Apparently in good health. 
following extraction of three lower anterior 


teeth under nitrous oxide anesthesia. 
Autopsy: No evidence of organic disease. 
‘Shock, nitrous oxide anesthesia, extraction of 
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The case 


publicity, 


Death following 
autopsy findings, especially, 
Difficulties of 


of this type. 
publicity. 


CHIEF CAUSES OF DEATH 


of this 
much of which was unfavorable to the dental profession. 
fear or shock in a previously healthy individual with negative 


nitrous oxide 
heart, 


pat ient, the 


brain, 


establishing clearly 


wife of a pr 


and lungs, 


cause of 
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ominent official, 


death. 


received much newspaper 
It typifies many features. 


Negative findings are frequent in cases 
Undeserved—unfavorable 


IN CERTAIN AGE GROUPS 


BARS INDICATE THE PER CENT EACH CAUSE OF DEATH IS OF TOTAL DEATHS IN THAT GROUP 
BASED ON 75,439 DEATHS REPORTED IN NEW YORK CITY DURING 1939. 
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Case 3.—Endocarditis—Post Extraction 
Female-—White—Age 48. Beekman Hosp. No. 34747. Ran fever for 
2 weeks, when lower left molar was extracted. Hospitalized and diagnosis 
Str. viridans endocarditis made. Died in B. H, ten weeks later. Autopsy 
showed bacterial aortic endocarditis and mitral stenosis. Tooth extraction 


socket healed. 


This case illustrates the relation of extraction to heart disease. Much has been written 
thereon. During the last year several unusually fine presentations, one by Palmer and 
Kempf,25 the other by Hopkins26 have appeared. The problem can be narrowed to the in- 
fluence of extraction in the production of subacute bacterial endocarditis. Such cases oecur. 
They are rare, compared to the total number of daily extractions. When subacute bacterial 
endocarditis arises usually the Streptococcus viridans is the offending organism, and it does so 
on an antecedent damaged heart. 

This case illustrates the difficulty or even impossibility of clearly establishing that 
the prior extraction of the tooth was causal. Although there is a history of an extraction 
of the lower left molar nine weeks prior to admission, which is a little longer than we are 
accustomed to see in cases of this type, the possibility of this extraction being contributory 
still exists. On the other hand it is not only possible but probable that this patient had sub- 
acute bacterial endocarditis prior to extraction in view of the fact that for two weeks prior 
to the dental operation the patient had a fever. 

At autopsy the mucous membrane and bone in the extraction socket were apparently 
not involved. This does not offer positive proof that the extraction was the cause, but it 
militates against, rather than for, a causal relationship. 

The fact that the organisms identified from the blood culture by Dr. Julius Klosterman 
of New York University College of Medicine proved to be a gamma streptococcus is also 
of interest. This required unusually extensive bacteriologic work. Under ordinary hospital 
routine cultures, both at our own hospital and at the institution where the patient was before 


her admission, the organism was thought to be a Streptococcus viridans. 
BLOOD DYSCRASIAS 


Various types of blood dyscrasias as thrombocytopenic purpura, granulo- 
cytopenia, anemia, and the leucemias on occasion can be and are often first 
recognized by the dentist, and at times are even blamed on the dental profession. 
However, they may not be recognized until after some dental procedure. Ob- 
viously all of the dyserasias mentioned are not followed by death but many are 
followed by serious consequences. 

Case 4.—Blood Dyscrasia—Purpura 


Female—White—Age 28. ME No. 570/35. Past H.: On three sepa- 


rate occasions in last two years had attacks of unexplained vaginal bleeding. 


Pres. H.: Four teeth extracted. After five days of spontaneous vaginal and 
gingival bleeding admitted to hospital. Bleeding continued until death 


twelve days after extraction. Clin. and Lab. Diag.: Purpura—Thrombo- 
cytopenic? Autopsy: Sockets show blood-soaked packing. No clots. Nu- 
merous and widespread petechial hemorrhages. Cause of Death: Purpura 


hemorrhagica. History of hemorrhage following teeth extraction. 


This first case of purpura illustrates bleeding from the mouth or from the gums leading 
to a fatal outcome. This case teaches that if extractions are necessary in patients of this 
type, unusual precautions before, during, and after the operation for the control of hemor- 


rhage should be taken. 
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Case 5.—Blood Dyscrasia and Infection 
Male—White—Age 67. ME No. 4844/40. P.H.: Anemia discovered 
at previous extraction. Lower premolar extracted—followed by death three 


weeks later. 


Autopsy: Uleer pharyngeal —Vincent’s — Bacteriemia —Abscesses: 
Lung, kidney, heart. Acute fibrinous pleurisy, acute fibrinous pericarditis, 


arteriosclerosis, congenital malformation of heart, coronary and pancreatic 
granulocytopenia—aplastic anemia. 

Cause of Death: ‘‘ Staphylococcus aureus septicemia following tooth 
extraction. ’’ 

This is another case showing a fatal outcome in a blood dyscrasia. The patient pre- 
sented a history of extraction in the maxilla, three months prior to death, and in the mandible 
three weeks prior to death. Clinically there was a severe anemia with agranulocytosis and 
as may be expected Vincent’s infection. At autopsy the case presents an anatomic museum 


of evidences of death from infection. 
INFECTIONS 


In order to better understand our last six cases which illustrate death due 
to infection, post extraction, the pathways of extension of infection and causes 
of death will first be illustrated and discussed. 

In 1933 an unusual and interesting article by Moezar,?" ‘‘Mortal Acute 
Dental Infections of Oral and Dental Origin,’’ was published. The author’s 
report from Vienna was based upon a study of twenty-four cases, twenty-two 
of which were autopsied. In addition to emphasizing the rarity of deaths in 
such cases as well as the difficulties of clearly establishing cause and effect he 
classified the causes of death into three groups. 


These are shown in the next two tables which we have copied. 


GROUP I 
PURULENT COMPLICATIONS OF THE DESCENDING TYPE 


(4 Mediastinitis. 
10. 2 Thrombophlebitis of the jugular veins 
] and metastatic abscesses of the lungs. 


4 Gangrenous pneumonia. 


GROUP 
PURULENT COMPLICATIONS OF THE ASCENDING TYPE 


(7 Thrombophlebitis of the cavernous 
sinus and meningitis. 
Meningitis. 
'1 Gangrenous encephalitis. 
1 Thrombophlebitis of the cavernous 
sinus and mediastinitis. 


GROUP III 
EDEMA OF GLOTTIS 


In general the ascending and descending processes occurred separately, 


but in a few they can be combined. Most important in his report was the 
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location of the starting point of infection. In all of his cases the starting point 
of infection, with one exception, was in the mandibular teeth (especially 
posterior). The one exception was the maxillary right third molar. Figs. 1 and 
2 (from Moezar) depict the pathways of extension of infection. 


The next illustration (Fig. 3), made by my assistant, Dr. Oscar Miller, is 


PM PIAGL 
muscce 


GMARKILLARY 
GLAND 


Fig. 1.—Frontal section showing descending and ascending pathways. The arrows show the di- 
rection of the phlegmon’s propagation. (From Moczar.) 

lig. 4 is an actual cross section, made by my staff, of the mandible at 
approximately the third molar area, in which the skin of the face, half section 
of the tongue, mandible, mucous membrane of the mouth, bueecinator and 
mylohyoid muscles, and the salivary gland and vessels can be noted. The next 
section (Fig. 5) is another cross section to show the structures and their relation- 
ship to the maxilla. This section is approximately the region of the first molar. 
It shows the antrum, nasal cavity, tooth, thin bone cortex and loose cancellous 
bone, palate, mucous membrane of the mouth, muscle, glands, and vessels. 

Six cases of acute mortal dental infection following tooth extraction are 
given. It is pertinent to add here that in the entire City of New York, during 
the year 1940 out of a total of approximately 15,000 deaths in the files of the 
Office of the Chief Medical Examiner (about 75,000 deaths yearly in the city) 


a composite diagram to show the important venous drainage, which it is necessary 
to understand in order to appreciate the pathways for such infections. 
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Fig. 2.—Sagittal section showing fascial planes. 1, Spatium colli superfaciale; 2, spatium 
colli medium: 8, spatium colli profundum; 4, spatium proevertebrate. The arrows show the 
direction of the phlegmon’s propagation. (From Moczar.) The pathways for infections along 
fascial planes from the floor of the mouth can be seen. 
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Fig. 3 The sites for infraorbital, posterior superior alveolar, and inferior alveolar injections 
are shown by the arrows. 
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there were only seven cases of death following tooth extraction. One death fol- 

lowed the swallowing of a denture. No dental anesthesia deaths, local or general. 
Our cases have been classified similar to the Moezar grouping to show the 

pathways of infection: 

Descending (1) 

Ascending (3) 


Local Extension (2) 


Fig. 4 Cross section of the mandible. 


Case 6 
Female—White—Age 26. ME No. 1098/40. Admitted to hospital 
ten days following tooth extraction. Developed septicemia and lung ab 
scess. Died one month after extraction. No autopsy. 


Generalized pyemia—cellulitis of right side of face and jaw. 


Postextraction death from infection illustrating descending infection and local ex 


tension. 


Case 7 
Male—White—Age 35. ME No. 359/40. Five weeks before death 
had ‘‘several’’ lower extractions. Several days later dentist told him he 


had a ‘‘dry socket.’’ One week after extraction face began to swell. Ex- 


Ti 
‘ \ as 
\ 

a 


ternal 


week later developed . 


death. 


incision 


Autopsy: 


Sepsis. 


Postextraction 


Female 


one days later cheek incised intra 


Mucous 


Cross 


death 


section 


White 


traction of upper first molar developed pain and swelling of cheek. 


made 


105° F. 


( steomyelit is 


from 


venbrane 


showing 


A ve $2. 


twenty-six days after extraction. 


Autopsy: 
of 


Cause 


lowing tooth extraction. 


Postextraction death from infection illustrating ascending infection. 


Male 


White 


Age 


ME 


infection 


Cellulitis of cheek, 
Death: 


responded favorably 
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structures 
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mandible. 


illustrating ascending 


f osteomyelitis is important and the history of ‘‘dry socket’’ 
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discharged ten days later. 


cellulitis 


Cerebrospinal 


relationship 


infection. 


to the 


One 


unconsclLousness 


meningitis, 


The 


of interest. 


maxilla 


Three days following ex- 


pus 


obtained. 


Twenty- 


Died 


Cavernous sinus thrombosis (bilateral). 


Case 9 


No. 


881/40. 


Extraction 


Cellulitis of cheek, cavernous sinus thrombosis fol- 


of lower left 


third molar followed by gangrenous stomatitis from bicuspid area to ton- 


sil. Died eleven days P.O. 


presence 


£23 
on 
antrum 
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Cavity 
f Mouth of 
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No autopsy. Cause of Death: Septic thrombosis of lateral sinus. 


Sepsis said to have followed tooth extraction. 


Postextraction death from infection illustrating ascending infection and local ex- 


tension. 
Case 10 
Male—White—Age 21. ME No. 4032/40. ‘‘Infected’’ tooth extracted. 
Next day cervical cellulitis appeared. Died twenty days after extraction 
cellulitis. 
Exam, P.M. (no autopsy): Swelling and brawny induration of entire 
anterior and lateral cervical regions. 
Cause of Death: Cellulitis of neck: Said to have followed extraction 
of infected tooth. 
Postextraction death from infection illustrating local extension. 
CASE 11 
Male—White—Age 48. ME No. 3802/40. Lower right tooth extracted. 
Died five days following tooth extraction from cellulitis. No autopsy. 


Cause of Death: Cellulitis of lower jaw. Necrosis of floor of mouth. 
Septicemia. 


Postextraction death from infection illustrating local extension and septicemia. 
CONCLUSIONS 


Death mechanism as actual cause of death is not too clearly understood. 

A combination of causes often seems to act. 

Many times, even with autopsies—complete autopsies—the cause cannot be 
determined. 

Death as a result of dentistry is very exceptional—rare. 

Dentistry gets discredit for many deaths it does not deserve. 

The infrequenecy of such deaths depends on both careful dentistry and the 
natural defenses of the mouth. 

Only by clearly understanding how death can occur, can it be preventable. 
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THE NASOPALATINE BLOCK INJECTION AS AN AID IN OPERATIVE 
PROCEDURES FOR MAXILLARY INCISORS 
Water H. Puiuuips, D.D.S., M.S., anp Harotp A. Maxmen, B.S., PH.C., D.D.S. 
Detrroitr, Micu. 


HE administration of local anesthesia for operative procedures is gradually 

becoming more widespread in its use by the dental profession. There are 
instances, however, in which the dentist finds that the injection of an anesthetic 
solution fails to bring about the required degree of insensibility of the pulps 
of the teeth to be operated. This is especially true of the maxillary incisors. 

It has been common practice when anesthetizing these teeth for the pur- 
pose of preparing a cavity or extirpating a pulp, to inject only upon the labial 
aspect. Whether the injection is a conduction anesthetic or infiltration anesthetic 
makes little difference. In most instances the anesthetic does not ‘‘take,’’ and 
the dentist, ignorant of the reason, is forced either to abandon his project or 
to proceed in the face of much discomfort to his patient, even after he has rein- 
jected several times. If the operation involves the removal of a vital pulp, the 
dentist is forced either to resort to pressure anesthesia using cocaine or to 
devitalize the pulp using arsenic. 

The reason so many fail to get profound anesthesia of the pulps of the 
maxillary incisors is due to a misunderstanding of the innervation of the max- 
illa. We have been taught that the teeth of the maxilla have only one source of 
nerve supply, the posterior superior alveolar branches of the superior maxillary 
nerve and the’ middle superior and the anterior superior alveolar branches of 
the infraorbital nerve which anastamose to form the superior dental plexus. 
Few of us have dared to question the statements presented in the standard texts 
of anatomy or to consider that possibly the maxillary teeth may be innervated 
by more than one nerve. Stewart' in his treatise, ‘‘The Innervation of the 
Dental Tissues and Its Importance in Regional Anesthesia,’’ says: ‘‘The 
innervation of the maxilla is not as well understood as the nerve supply of the 
mandible.’’ At another point in his paper he says: ‘‘Most parts of the body 
are innervated by more than one nerve, and we see no reason to believe that 
the jaws and teeth are exceptions to this rule.’’ 

Steinfelder? in his paper, ‘‘Problems in Local Anesthesia,’’ says: ‘‘The 
nerves supplying the palate often penetrate sufficiently deep to reach the peri- 
dental membrane, from which structure nerve fibers may pass through the apieal 
foramen, thus directly innervating the pulp of the tooth.’’ Aecording to 
Steinfelder, then, the anterior palatine nerve supplements the innervation of 
the posterior maxillary teeth beginning with the cuspid, and the nasopalatine 
nerve supplements the innervation of the incisors. If this theory is correct, a 
supplementary injection in the palate opposite the apex of the tooth to be 
operated should produce profound anesthesia of the pulp of that tooth and 
painless cavity preparation or pulp removal should result. Our experience in 
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the Detroit Department of Health Clinies, in which 169,099 local anesthetics 
were administered to children for cavity preparations and extractions since 
Oct. 1, 1932, substantiates this theory for the most part. 

The establishment of a root canal therapy department in December, 1935, 
in the Detroit school dental service brought us face to face with the problem of 
anesthesia for vital pulp removal in maxillary incisors. From the start we 
found that infiltration anesthesia and conduction anesthesia given only on the 
labial aspect produced unsatisfactory anesthesia of the pulps of these teeth. 
In spite of the fact that satisfactory surgical anesthesia was nearly always 
obtained, pain was still experienced in the actual removal of the vital pulp. 
Our first attempt to alleviate this condition was to anesthetize the nasopalatine 
nerve at the incisive foramen. The results were not as satisfactory as expected. 
We still failed to achieve profound anesthesia of the pulps of the incisors. This 
was due to the fact that we were anesthetizing the terminal fibers of the naso- 
palatine nerve which innervate the palatal mucosa. By advancing the needle 
high into the incisive canal until the point was at the level of the apex of the 
central incisor and depositing 14 ¢.c. of anesthetic solution at this point, we 
were able to obtain profound anesthesia of the pulps of the central and lateral 
incisors on the side injected. So successful was our experience in obtaining 
anesthesia of these teeth by blocking the nasopalatine nerve that we decided to 
investigate the possibility of using this injection alone in all operative pro- 
cedures involving the dentine or pulp on maxillary incisors. 

Since May 1, 1936, more than 2,000 (2,021) vital pulps have been removed 
painlessly from the maxillary incisor teeth of children in our clinic using only 
the nasopalatine block injection. This experience led us to believe that possibly 
the maxillary incisors receive their innervation principally from the naso- 
palatine nerve rather than from the anterior superior alveolar branch of the 
infraorbital. 

EMBRYOLOGY OF PREMAXILLA 


A review of the embryology dealing with the development of the face and 
jaws reveals the logie of this theory. The study of the head of a very early 
human embryo shows the various processes which develop and fuse to form the 
nose, cheeks, lips, jaws, and oral cavity. Changes, enlargements, and fusions 
of these various processes produce the face and mouth. The formation of the 
mouth and jaws is due principally to the fusion of the maxillary processes and 
the median nasal process (Fig. 1). The median nasal process forms the middle 
part of the nose, the vertical plate of the ethmoid and vomer, the premaxillary 
bones and the median part of the upper lip (Fig. 2). The premaxillary bones 
carry the incisor teeth while the maxillary bone (formed from outgrowth of the 
maxillary process) carries all teeth posterior to them.* <A rational assumption 
based upon this knowledge leads us to believe that the nasopalatine nerve which 
develops along with the median nasal process innervates the incisors which are 
also developed in this process. Further proof of this theory may be seen in 
eases of double cleft lip and palate. According to Noyes,* ‘‘Cleft of the palate 
usually turns to one side at the front, running out between the cuspid and 
lateral unless it is double, when a detached piece is found in the center in front, 


containing the incisors.’’ Where else but from the nasopalatine nerve could 
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the premaxilla with its incisor tooth buds receive its innervation? Most cer- 
tainly not entirely from the anterior superior alveolar branch of the infraorbital. 


INNERVATION OF MAXILLARY INCISORS 


Professor Fischer’ of the University of Hamburg, Germany, points out 
that the nasopalatine nerve has a definite relationship with the pulps of the 
maxillary incisors. In his text, ‘‘Loeal Anesthesia in Dentistry,’’ Fischer says, 
** Anesthesia of the nasopalatine nerve has a special significance because of the 
relationship of this nerve with the pulps of the upper incisors. Since its trunk 
also gives off fibers to the pulps of these teeth, infiltration anesthesia at the 
nasal spine alone does not always guarantee complete success.’”’ 

Fischer claims that injection high up into the incisive canal is necessary 
to obtain complete anesthesia of the pulps of the maxillary incisors. In deserib- 
ing this injection Fischer says, ‘‘Injection into the incisive foramen is com- 
monly used since it is the most effective method of anesthetizing the anterior 
teeth. This deep injection reaching high up into the nasal floor is a consider- 
able adjunct to labial infiltration, the combined injections resulting in certain 
and profound anesthesia of the dentine and of the pulp.’’ 


Froate-nasal 
process 


nu 


Fig. 1.—An embryo, viewed from in front, showing development of the maxillary buds 
and frontonasal process. (From Noyes.) 

Fig. 2.—Contributions of the various facial processes to the formation of the face. Ver- 
tical lines, mesial nasal process. Horizontal lines, maxillary process. Dots, mandibular arch. 


In our studies in the Department of Anatomy at Wayne University Medical 
School we have dissected the heads of a number of cadavers in an attempt to 
throw more light upon the innervation of the maxillary incisors. The following 
description of the course and relations of the nasopalatine nerve is based upon 
these dissections and differs materially from those in all standard textbooks on 
anatomy or anesthesia consulted. 

The nasopalatine nerve enters the nasal cavity through the sphenopalatine 
foramen and runs anteriorly between the mucous membrane and the periosteum 
in a groove on the vomer to the foramen of Searpa. Before entering the 
foramen of Searpa it gives off a branch which runs anteriorly toward the ante- 
rior nasal spine. 


(= 
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Just within the nasal end of the incisive canal another branch is given off 


which follows a very fine canal and terminates in the pulp of the central incisor. 
| q The main nasopalatine nerve continues on through the incisive eanal and exits 
’ on the palate through the incisive foramen. From the incisive foramen it runs 
posteriorly as far as the cuspid where it anastomoses with the anterior palatine 


nerve (Fig. 3) 


The two nasopalatine nerves ramify the premaxillary bones, innervate the 
incisors, and the palatal alveolar plate, periosteum and mucous membrane over 


the incisor and euspid teeth on either side. 


Fig. 3 Course and relations of the nasopalatine nerve. N, Nasopalatine nerve in groove on 
vomer. 1, Anterior nasal branch. BRB. Dental branch. C, Palatal branches. 


To date we have not been able to trace the dental branch of the nasopalatine 
nerve to the lateral incisor. However, since injection of the nasopalatine nerve 
produces anesthesia of the pulps of both lateral and central incisors, we fee] 
that in time we may be able suecessfully to trace a dental branch of this nerve 
to the apical foramen of a lateral incisor. 

Fischer? states that the anterior superior alveolar nerve unites with the 
nasopalatine nerve in the incisive canal and that this union may be considered 
the terminal branch of the anterior superior alveolar nerve. 

We do not concur with Doctor Fischer in this statement. We feel that the 
nerve which he deseribes as the terminal branch of the anterior superior alveolar 


is the dental branch of the nasopalatine nerve which innervates the maxillary 


incisors. 
The fact that the dental branch of the nasopalatine nerve is given off just 


within the nasal end of the incisive canal and enters the palatal portion of the 
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alveolar process at this point, explains the necessity of depositing the anesthetic 
solution high in the nasal end of the ineisive eanal. 

Our experience with local anesthesia indicates that the anterior superior 
alveolar nerve innervates the maxillary cuspid, and the labial mucoperiosteum 
and alveolar plate in the region of the incisors and cuspid. Embryologiecally 
this may be explained by the overlapping of the premaxillary bones by the 


maxillary processes at the time of fusion. Another variation in the complex . 
innervation of the maxilla frequently is encountered when the anterior palatine 1 


nerve anastomoses with the nasopalatine nerve in the region of the lateral 
incisors rather than in the cuspid region. 


THE INCISIVE FORAMEN AND CANAT. 


Injection into the incisive canal is quite an easy matter and results are 
very gratifying provided we have a clear understanding of the position and 
course of the incisive foramen and canal. 

The two incisive canals, through which the descending palatine arteries 
and the nasopalatine nerves pass, run obliquely downward from the nasal floor 
and converge in the palate behind the central incisors into the incisive foramen. 
These canals run parallel to the labial alveolar plate and will therefore vary 
accordingly. This is a very important point to remember when making the 
incisive canal injections (Figs. 4, 5, and 6) 


Fig. 4. Fig. 5. Fig. 6. 


Figs. 4 to 6.—Variations in the course of the incisive canal which is always parallel to the 
labial alveolar plate. 


The incisive papilla, indicating the position of the incisive foramen, is sur- 
rounded by a cireular groove. This papilla serves as an anatomie landmark in 
locating the foramen (Fig. 7 


TECHNIQUE OF INJECTION STEP BY STEP 


1. Use a 25- or 27-gauge rustless steel needle, 154 inches long with a (45 


degree) short bevel. A 27-gauge needle glides through the tissue with less 


resistance and hence less discomfort. A short bevelled needle pushes blood ves- 
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sels to one side doing no damage while a sharply bevelled needle penetrates 
vessels too easily and is apt to cause damage to these tissues. 

2. Insertion of the needle directly into the papilla is always painful and 
should be avoided. The needle should be inserted into the groove encireling the 
papilla where the sensory nerve supply is meager and sensation slight. A super- 
ficial injection is made at this point and a few drops of anesthetic solution are 
deposited just below the surface to anesthetize the papilla before the needle is 


advanced into the incisive canal (Fig. 8). 


3. Having anesthetized the papilla the needle can now be advanced into the 
incisive canal painlessly. The needle should be inserted into the middle of the 
eroove on the right or left side of the papilla. The injection is started on the 
opposite side of the papilla to the nerve to be injeeted due to the oblique course 
of the canal (Fig. 9) 


Fig. 7 Incisive papilla surrounded by a circular groove used as an anatomic landmark in 
locating the incisive foramen 


Fig. 8.—The point of injection in the groove at one side of the papilla, 


4. The bevel of the needle should be toward the distal wall of the incisive 
canal to insure unobstructed passage into the canal (lig. 10). 

5. The direction of the needle must be parallel to the labial alveolar plate 
and not at right angles (Figs. 11, 12, and 13 
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Fig. 9.—The needle is inserted across the midline of the palate due to the oblique course of the 
incisive canals. 


Fig. 10.—Radiographs showing the position of the needle in the incisive canals. The point of 
the needle is above the apex of the incisors and the bevel is toward the distal. 


Figs. 11 to 13.—The direction of t) needle in relation to the labial alveolar plate is shown 
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6. The needle must be inserted into the incisive canal until it is above the 
apex of the central incisor since the nasopalatine nerve must be blocked before 
it enters the apical foramen (Fig. 10). Deposit 4 ¢.¢. of anesthetic solution 
very slowly at this point avoiding unnecessary pressure. 


7. Both nasopalatine nerves must be injected if incisors on both sides of the 


midline are to receive operative treatment (Figs. 14, 15, 16, and 17) 
G 


gs. 14 nad 1 The position of the needle in the incisive canals is shown 


Fig. 16 Fig. 17. 
Fig. 16.—The position of the needle to inject the left nasopalatine nerve is shown. 
Fig. 17.—The position of the needle to inject the rizht nasopalatine nerve is shown 


8. Injection of both nasopalatine nerves produces profound anesthesia of 
the pulps and dentine of the four maxillary incisor teeth. Injection of the 
nasopalatine nerve on one side only produces anesthesia of the pulps and den- 


tine of the maxillary central and lateral incisors on that side only. 


Fs 
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9. A supplementary injection in the palate over the apex of the lateral 


incisor is occasionally necessary to complete the anesthesia due to the overlap- 
ping of the anterior palatine nerve in this region. 

10. Maxillary cuspids which are to receive operative treatment must be in- 
jected on the palatal aspect above the apex as well as on the buceal aspect. 


SUMMARY 


Local anesthesia as an aid in operative procedures involving the dentine 
and pulp of the maxillary incisors has been a failure in the hands of many den- 
tists. This has resulted in the substitution of dental obtundants, pressure 
anesthesia, or pulp devitalization pastes in an attempt to perform painless opera- 
tive procedures on these teeth. 

The reason so many dentists fail to obtain satisfactory anesthesia of the 
pulps of these teeth is due primarily to a misunderstanding of their innerva- 
tion. Injections on the labial aspect of these teeth based upon the assumption 
that the incisors are innervated by the anterior superior alveolar nerves has 
nearly always resulted in incomplete anesthesia. 

The experience of the Detroit Department of Health Root Surgery Clinie in 
which over 2,000 vital pulps were extirpated painlessly from maxillary incisors 
using only the nasopalatine injection, together with a consideration of the 
embryologiec development of the face and jaws and a series of anatomie dis- 
sections, has shown the definite relationship of the nasopalatine nerves to these 
teeth. 

Profound anesthesia of the pulps of the maxillary incisors may be readily 
obtained by inserting the syringe needle high into the incisive canals and de- 
positing slowly 14 ¢.c. of anesthetic solution at this level. 

Contrary to popular belief, the incisive canal injection is not painful when 
properly administered. In fact, children report less discomfort during the 
injection and after anesthesia has dissipated than with the labial injections. 

The utilization of this injection as an aid in painful operative procedures 
involving the dentine or pulp of the maxillary incisors should result in the 
discontinuance of many of the unsatisfactory procedures now commonly prac- 
ticed for this purpose. 
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THE REPORT OF A NUMBER OF CASES OF SALIVARY CALCULUS 


(SIALOLITHIASIS) 


Morris J. Boyer, D.D.S., Union Crry, N. J. 


N REPORTING the following cases, the writer is attempting to bring to the 
attention of the professions the existence of a condition which is not always 
recognized by the dentist or physician and is not as rare as is generally sup 
posed. This report is based on the clinical study of eighteen cases of salivary 
calculus in the submaxillary salivary gland and four in the parotid gland. 
They are cases which have been seen in the past five vears. The following lists 


the general data in regard to these cases: 


Cases seen in hospital o Cases seen in office 19 

Male 14 Female 

(ge range—15-56 \verage age 

Caleulus on right side—15 Caleulus on left side—7 

X-ray confirmed diagnosis—18 

Surgically removed—13 Expelled after probing and palpation 
Gland removed—1 Parotid gland—4 


Failed to return for treatment—1 


In these cases, the submaxillary salivary gland is the one most frequently 
involved, probably in proportions of six to one. We have seen only four 
eases ot parotid gland obstruction. The sublingual gland is never affected and 
this condition, i.e., salivary calculus, should not be confused with the ranula 
which is a cystic formation in the floor of the mouth containing mneoid fluid ; 
it is circular in outline and may be due to the inflammatory closure of one of 
the duets of the smaller mucous glands in that region and may oceur at any 
age. It is never associated with a caleulus (Fig. 1). 

It would not be amiss to review briefly the etiologs and S\ mptomatolog ot 
salivary caleuli. The etiology is unknown; various investigators have reported 
the findings of caleareous deposits but the results are inconclusive. There are 
four theories advanced as to the etiology of this occurrence. 1. The foreign 
body theory advanced by Mareau, 1876, Czigan, 1890, and Adolph Berger, 
1923. 2. The inflammatory theory: Immisch, 1861, chronic inflammation; Lang, 
1929, infectious diseases make glands less resistant to stone-forming parasites. 
3. The parasite theory: Maas, 1871, might be due to bacteria; Klebs, 1876, 
deposits caused by calcium-precipitating bodies; Soderlund and Naeslund, 1919, 
1925, 1926, grain kernels bearing actinomyeces find way to duct and cause pri- 
mary irritation. 4. Congenital or developmental theory: Berger and Berke, 
1936, an aberrant or abnormal formation of gland may lead to stagnation of 
saliva with resultant inflammatory reaction leading to precipitation of cal- 
cium salts. 

From the clinical and surgical viewpoint, the stones must be removed in 
order to alleviate the condition. We have seen many cases operated on for 
lymphadenitis or cellulitis when a preoperative diagnosis would have shown an 
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obstruction in the duct. The importance of a preoperative diagnosis of any 
chronie or subacute swelling and an examination of the function of the salivary 
gland cannot be overemphasized. The typical clinieal picture of an obstruction 
of Wharton’s duct is a chronic or subacute periodic swelling and pain at the 
angle of the jaw, especially after eating. The swelling may be acute, subacute, 
or chronic depending on the extent of the involvement of the adjoining tissue. 


The subacute state is most commonly encountered. It may be accompanied by 


pus discharged from Wharton’s duct. Its chief distinguishing factor is periodic 
enlargement of the gland. The chronie condition is more apt to oeceur when 
the stone is lodged in the duct ( Fig. 2). 

A differential diagnosis should be made between lymphadenitis, cellulitis, 
and salivary caleulus. It might be well at this point to stress the importance 
of examining the functions of the salivary glands in all types of swellings. The 
history of the case is important as to how and when the swelling started. In 
lymphadenitis, the lymph glands are more superficially situated and are usually 
posterior to the salivary glands. In cellulitis, usually from periapical infee- 
tions, the swelling is diffused and associated with trismus and periosteal involve- 
ment. A normal submaxillary salivary gland is not palpable except in a very 
thin, emaciated individual. 

Diagnosis is made by means of a history of the ease, subjective or objee- 
tive symptoms, and the x-ray. Of these, the most reliable is that of the x-ray 
taken at various angles to isolate the stone in the duct or gland. The treat- 
ment is essentially surgical, but an important point to remember is that it 
is only in rare and acute cases that it is necessary to remove the gland. In 
almost all cases the stones have been removed without the removal of the gland 
and a permanent cure has been effected. In these cases, local anesthesia is 
indicated and is best obtained by injecting the lingual nerve with 2 per cent 
novocain and some infiltration to the deeper tissues if necessary. However 
there are times when surgery is unnecessary, when a caleulus in the duet may 
be expelled as a result of probing and palpation. Digital examination with the 
forefinger in the floor of the mouth and underneath the mandible is of value to 
determine the position of the stone. Palpation is of value when the x-ray does 
not clearly demonstrate the stone due to its poor consistency or superimposi- 
tion. Probing should be done with discretion so as not to penetrate the wall 
of the duct and form a fistula. Palpation and probing are of value in localizing 
the stone. The following case histories will illustrate quite clearly the various 


conditions encountered: 


CasE 1.—Mr. A. R., aged 40. 

Mode of Onset.—Three days previously, patient experienced pain and swelling 
at the angle of the jaw. Physician prescribed a salve to be applied to the 
outside of the face and jaw. Patient gives history of previous swelling 
which disappeared without treatment. This time he applied hot water bag 
to the outside of the face and the swelling became acute, particularly 
after eating. 

Clinical Examination.—External: Large, hard swelling at the angle of the jaw. 

Mucobuceal 


Internal: Cireumscribed swelling in the floor of the mouth. 


Typical ranula 
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fold is normal; swelling in floor of mouth resembling a sublingual abscess. 
On palpation over Wharton’s duct, a caleareous deposit is felt. 
X-ray.—Revealed caleareous stone about 2 mm. in length in Wharton’s duet. 
Diagnosis.—Salivary calculus. 
Treatment.—Surgical removal. Mucous membrane above duct was divided, 
exposing stone which was removed ; thick, mucoid fluid and pus were evacu- 
ated. Two sutures were inserted. Uneventful recovery. 


Fig. 2 Photograph showing infiltration in the floor of the mouth due to obstruction of Whar- 
ton’s duct. 


CASE 2.—Mrs. N. W., aged 35. 

Chief Complaint.—Referred by physician with chief complaint of swelling under 
tongue. 

Mode of Onset.—Patient never complained of condition before. This is her 


first attack. Condition similar to previous case. 


Fig. 3.—X-ray of Case 2. 


Clinical Examination.—External: Submaxillary chronie pouch; submaxillary 
gland palpable. Internal: Floor of mouth showed edematous condition of 
tissues, including sublingual gland, similar to sublingual abscess from a 
tooth infection. Upon massaging the submaxillary gland which was pal- 
pable and enlarged, a thick, ropy mucus was expelled from Wharton’s 


duct. Upon palpation and probing, caleulus felt. 


_ 
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X-ray.—Confirmed diagnosis (Fig. 3) 


Treatment.—Removal relieved symptoms. 


Case 3.—Mr. M. G., aged 15. 


Chief Complaint.—Pain and swelling in the lower left jaw. 


Mode of Onsei.—Patient states condition began about one year previous. Area 


larger after eating, gradually becoming smaller in size. 


Clinical Examination.—External: There is a swelling at angle of left jaw and 


under submaxillary gland; skin movable, not tender to touch. Hard mass 


felt at angle of jaw in region of submaxillary gland. Internal: Probe 


passed into Wharton’s duct reveals caleulus near surface. Temperature 
is 101. 


X-ray.—Confirmed tentative diagnosis. 


Treatment.—Stone apparently came out following probing; gland probed again 


and large amount of suppurative material obtained. 


aged 54. 


Swelling for past six months. 


Case 4.—Mr. A. 
Chief Complaint. 


Mode of Onset.—Swelling intermittent, increasing after eating, then slightly 


subsiding. 


Clinical Examination.—External: Chronie hard swelling, palpable in the right 


submaxillary area, not painful to pressure; submaxillary salivary gland is 


enlarged and palpable. Internal: Mucous membrane of the floor of mouth 


is normal; mucobuceal fold is normal; upon palpation along Wharton’s 


duct a stone is felt at the junction of the duct and the salivary gland. 


Upon massaging the submaxillary salivary gland, a thick, mucous flow is 


discharged as compared with the normal side. 


X-ray.—Confirmed diagnosis of caleareous deposit in Wharton’s duet. 


Treatment.—A few drops of novoeain were injected to anesthetize the lingual 


nerve. The thumb of the left hand was placed in the submaxillary area of 


the submaxillary salivary gland, then pressed upward to hold the gland in 


a favorable position for incision; the incision was made at the juncture 


of the gland and Wharton’s duct, the stone removed and the tissues sutured. 


Comment.—Reecovery and healing uneventful but the reeurrence of slight 


swelling after eating continued for about four or five weeks and then dis- 


appeared. X-ray check-up was negative as to further occurrence of stones. 


Case 5.—Mr. W. A., aged 35. 


Chief Complaint.—Referred by physician because of complaint of periodic swell- 


ing of the right submaxillary gland. Condition was not painful but very 


annoying. 


This case is similar to the previous one. X-ray and clinical examination 


revealed a stone in the submaxillary salivary gland. Under lingual nerve block 


anesthesia and infiltration of the gland, the mucous membrane over the gland 
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was divided and the stone was readily exposed and removed. The patient had 
an uneventful recovery. There was a complaint of slight swelling and pain 


after eating for a few weeks but then it disappeared. 


Case 6.—Mrs. A. M., aged 26. 

Between second and third month of the period of gestation, the patient pre- 
sented a chronic swelling of the right submaxillary salivary gland. X-ray re- 
vealed a small stone in the anterior part of the duct. Probing revealed the 


stone. Stone was removed and patient made an uneventful recovery. 


Case 7.—Dr. A. K., aged 39. 

Patient had a chronie swelling on the right side of the submaxillary region. 
X-ray revealed a very small stone. Clinical examination revealed an enlarge- 
ment of the gland; the gland showed a normal flow of saliva. Under local anes- 
thesia, the stone was readily removed, but the swelling did not subside. Later, 
a diagnosis of a branchial cyst was made and it was removed. 

Comment.—In this particular case, the small stone which was found in 

Wharton’s duct did not cause the swelling which was the result of the eon- 


genital cyst. 


Case 8.—Mr. H. B., aged 23. 


Referred by his dentist for a chronic swelling about the mandible. Patient 


complained of pain, swelling and dryness of mouth. Clinical and x-ray exam- 


ination revealed a stone in the anterior part of Wharton’s duct which was 


readily removed and the condition subsided (Fig. 4). 


Fig. 4.—X-ray of Case 8, 


Case 9.—Mr. M. M., aged 32. 

Referred to us with a chronie swelling on the left side of the face with the 
usual history. X-ray and clinical examination revealed a large stone in the 
gland proper. Patient did not report for any further treatment. However, the 
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x-ray technique in locating the stone may be of interest as the stone was too far 


back for a bite film. The film was placed at the angle of the jaw in the region 


of the submaxillary gland, mouth open, and the ray directed through the mouth 


toward the stone, thus isolating it (Fig. 5). 


Fig. 5.—X-ray of Case 9. ‘ 
CasE 10.—Mr. F. M., aged 30. ; 

Chief Complaint.—Referred by his physician with a chief complaint of swelling 
of right side of face, and slight trismus. 

Mode of Onset.—Patient claims that swelling started about four or five days 
previously, but also gave history of pain and swelling several months before, ; 
which subsided. 

Clinical Examination.—External: Swelling involved the lower right side of the : 
angle of the jaw and submaxillary region. Internal: Patient has trismus, | 
is unable to open mouth more than 1 em.; swallowing and palpation are . 


very painful. Temperature is 100° F. 
X-ray.—Reveals a small stone in the submaxillary salivary gland. 


Comment.—Patient lived in a different city and the next dav became acutely ill, 
and was removed to a hospital where the salivary gland was removed. 
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Case 11.—Mr. H. M., aged 43. 

Referred by his physician who had operated on him for a lymphadenitis 
externally. As condition did not subside, case was referred to me for possible 
foci of infection. However, upon probing and examination of function of 
salivary gland on same side, the discharge was found to be thick and ropy as 
compared with the normal side. X-ray revealed several small stones. Arrange- 
ments were made to have the stones removed the following day, but the patient 
came in the next day with two small stones which ne had expelled. The con- 


dition subsided. 


Case 12.—Mr. J. L., aged 29. 

Patient was admitted to hospital with chief complaint of pain in lower right 
jaw for past three months following meals. Patient gave history of similar con- 
dition four years previous when an incision was made and the stone removed. 
X-ray revealed a small, round stone in the right submaxillary salivary gland. 
The day following admittance, an incision was made in the floor of the mouth 
at the opening of the duct. The stone was removed and a purulent mass exuded 
from the duct. Swelling and edema subsided after proper passage was estab- 


lished, and the patient had an uneventful recovery. Local anesthesia was used. 


Case 13.—Mrs. F. C., aged 42. 

Chief Complaint.—Pain and swelling; difficulty in swallowing. 

Mode of Onset.—Several years previously, patient had swelling, and stone came 
through underneath tongue, swelling then subsided; present pain started 
three days ago accompanied by tightening under tongue, especially when 
eating. 

Clinical Examination.—External: Large gland palpable posteriorly and below 
angle of jaw; skin covering normal, gland distended; salivary gland pain- 
ful to percussion. Internal: Left side of Wharton’s duct enlarged, en- 
tirely occluded ; edema; probing through duct produced purulent discharge. 

V-ray.—With probe in position, revealed caleulus (Fig. 6) 

Treatment.—Incision made along probe, and stone removed. 


Comment.—Uneventful recovery. 


Case 14.—Mrs. V. G., aged 34. 

Chief Complaint.—Dryness of mouth. 

Mode of Onset.—Noticed dryness of mouth a few days previous to examination. 

Clinical Examination.—External: Slight swelling at angle of jaw. Internal: 
Probing revealed stone in anterior part of the duct. 

X-ray.—Revealed two stones, one in anterior and one in posterior part of duet 
(Fig. 7). 

Treatment.—Probe was inserted in duct, mucous membrane and duct wall 
opened (Figs. 8 and 9) and two stones exposed and removed (Figs. 10 and 
11). Probe kept in position as three sutures were inserted so that no 
stenosis occurred. 

Comment.—This is the only ease in this series in which two stones occurred at 


the same time. 
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aged 56. 


Chief Complaint.—Pain when swallowing for past three weeks. 


Mode of Onset.—Felt swelling three weeks previously; upon dentist’s advice 


applied ice; visited physician and then eye, ear, nose and throat specialist, 


upon which he was referred here. 


Fig. 6.—xX-ray of Case 13. 
Fig. 7.—xX-ray of two stones found in the same duct (Case 14). 


Clinical Examination—External: Skin normal and movable; circumscribed 
swelling below lower border. Internal: Lower right third molar in posi- 
tion; mouth unhygienie ; swelling in floor of mouth in region of mandibular 
right molar area; papillae of Wharton’s duct enlarged (Figs. 12 and 13). 
X-ray.—Revealed calculus. 
Treatment.—Surgical removal. 
Comment.—In this ease, the stone was found in the gland proper. 
CasE 16.—Mr. S. B., aged 34. 
Chief Complaint.—Pain and swelling in lower left jaw. 
Mode of Onset.—Felt lump one week unaccompanied by pain; followed by pain 
for three days. 
Clinical Examination.—External: Large mass was felt in front of salivary 
gland; salivary gland was enlarged and distended, smooth to touch. In- ‘ 
ternal: Mouth dry; lower left third molar in position; mucobuceal fold j 
and floor of mouth normal; edema along course of duct. 
X-ray.—Revealed ealeulus (Fig. 14). 


Treatment.—Surgical removal. 
Comment.—This patient was seen by the physician at the industrial plant at 
which he was employed. He had neither eaten nor slept for three days 


and experienced immediate relief following removal of stone. 
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Case 17.—Mr. 8S. N., aged 40. 

Chief Complaint.—Pain and swelling in lower left jaw. 

Mode of Onset.—One and one-half years previously, patient had swelling and 
slight pain in same area; condition subsided without treatment; swelling 


recurred two days before patient was seen. 


Fig. 8. Fig. 9 
Fig. 10. Fig. 11 
Figs. 8 to 11.—Case 14, showing removal of two stones from the same duct. 
Clinical Examination.—External: Skin normal; adenopathy of left side of 
mandible. Internal: Mucobuecal fold normal; floor of mouth distended. 
X-ray.—Revealed stone posterior to mandibular right second molar (Fig. 15). 
Treatment.—Surgieal removal. 
Comment.—In this ease, the stone was found in anterior portion of duet; but 


by probing, it was pushed posteriorly as shown by the x-ray. 
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Fig. 12.—X-ray of Case 15. 


Fig. 13.—Chronic swelling due to obstruction in the right submaxillary gland. 


ane 
444 

ned 
: 
4 
j 
= 
& at. 


Salivary Calculus 


Case 18.—Mrs. B. B., aged 36. 

Chief Complaint.—Bubbly saliva with occasional flow of saliva; burning sen- 
sation at times in lower left region of floor of mouth. 

Mode of Onset.—Had similar condition approximately once every year, subsides 
after day or two. No swelling, but tenderness in lymph node. 

Clinical Examination.—External: Negative. Internal: Negative. 

X-ray.—Revealed stone in the submaxillary salivary gland. 

Treatment.—Surgieal removal. 

Comment.—Patient had no usual clinical symptoms. Except for patient’s de- 
scription of bubbly saliva, there were no indications of anything pathologie. 


Case 19.—Mr. G. B., aged 36. 

Chief Complaint.—Swelling of left side of face. 

Mode of Onset.—Patient had similar condition about six months previously ; 
was confined to the hospital and swelling was opened up externally. Some- 
thing that looked like a stone was removed. Condition never completely 
subsided. Was readmitted to the hospital and transferred to our service. 


Fig. 14.—X-ray of Case 16. Fig. 15.—X-ray of Case 17. 


Clinical Examination External: Chronie swelling and infiltration of the 
parotidie capsule ; skin normal except for the sear of the old incision. Inter- 
' nal: Upon massaging the parotid gland, a thick, mucoid, purulent discharge 


was visible from Stenson’s duet. 

X-ray.—Revealed a small stone in the parotid gland. 

Treatment.—Stone was probed several times and condition disappeared. 

Comment.—This is one of four parotid gland cases which we have encountered. 
Evidently, during the process of probing the stone was emitted, as the 
condition subsided. Two cases will be discussed together. 


Cases 20 and 21.—In both these cases it was impossible to demonstrate 
caleareous deposits in Stenson’s duct. The swelling was of a chronie nature 
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and evidently of a partial obstruction because upon massaging the parotid 


gland, a thick, ropy fluid was obtained and after probing same, in both cases, 


the condition subsided in a few days without any ill effects to the patient, 


which would seem to prove that there had been some obstruction in the parotid 
duct. 


CasE 22.—Mrs. J. B., aged 40. 
Chief Complaint.—Pain and slight apparent chronic thickening (hardly visible) 
in front of right ear. 
Mode of Onset.—According to patient condition was first noticed seven years 
before. At various times patient had consulted physicians and dentists to 
alleviate said condition, but a diagnosis had never been made. 


Clinical Examination.—External: Slight apparent chronic thickening hardly ; 
visible in front of the right ear. Internal: By massaging the parotid gland 
a thick ropy fluid was obtained from Stenson’s Duct. 
X-Ray.—Revealed a small-sized stone in Stenson’s Duct. : 
omment.—The stone was surgically removed and found encapsulated in the 
Comment.—The st l f psulated 
anterior part of Stenson’s Duct. ; 
In all cases of swelling around the submaxillary or parotid gland, we must 
thoroughly examine the function of the gland and a differential diagnosis must 
be made between swelling of a salivary gland and an infection of dental origin. 
If a stone is found, it may not necessarily be the cause of the swelling, as we ; 
can see in Case 7 where a congenital cyst was the origin of the trouble. : 
} 
Fig. 16.—Stones removed from some of the cases described herein. Spherical stones are } 
those removed from the gland proper and cylindrical stones are those from the duct. Note 3 
the size of the stones in relation to the coin. ; 
In conclusion, as a logical deduction from the history of the above cases, ; 
there are five factors which must be considered. The first is the fact that this 
condition is not as rare as is commonly supposed. The second. that this con- : 
dition, especially the submaxillary salivary calculus, is usually chronie or sub- 
acute and may persist for years without being recognized. Third, this condi- 
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tion does not generally recur. In this connection, we have cited only one case 
in which a recurrence was noted and that was a hospital case, no x-rays were 
taken the first time, and it is possible that the stone was not completely removed 
(Case 12). Fourth, the importance of a differential diagnosis cannot be over- 
emphasized. We have an example of this in Case 7; the patient complained 
of chronic swelling on right side of the submaxillary gland.  —.-ray revealed 
a very small stone; clinical examination revealed enlargement of the gland. 
The stone was readily removed but the swelling did not subside. Later a 
diagnosis of a branchial cyst was made and this was removed. In this case, the 
small stone found in Wharton’s duet did not cause the swelling. This case 
clearly reveals the importance of a differential diagnosis. In this connection, 
it is necessary to point out that salivary calculus is often mistaken for a sub- 
lingual abscess due to the symptoms of pain and swelling. Fifth, cases of 
submaxillary salivary caleulus should be operated intraorally, and the gland 
should never be removed except in eases where the condition becomes acute. 
We have seen this condition in Case 10, the patient living in a different city 
was removed to a hospital where the salivary gland was excised. 
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PRIMARY CARE OF INJURIES OF THE FACE AND JAWS 


V. H. Kazanusian, M.D., F.A.C.S., Boston, Mass. 


NJURIES to the face and jaws vary widely in severity. They may be limited 

to the most superficial cuts, scrapes, or bruises of the soft tissues. Such 
wounds, although not serious in themselves, may result in conspicuous sears or 
deformities when improperly treated. 

The more serious injuries are those causing deep, penetrating wounds, or 
involving fractures of the facial bones. They assume added importance for two 
reasons: (1) serious complications may develop from a fracture in close prox- 
imity to the cranium; (2) gross depressions or deformities even more noticeable 
than superficial scars may result from injury to the framework, the bone or 
cartilage of the face. 

The result of any such injury may be the cause for much mental distress. 
The victim of an injury to the face may be permanently hampered by a con- 
viction of unsightliness, whether fancied or real. One cannot overemphasize, 
therefore, the importance of early adequate treatment of these wounds, whether 
mild or severe, as the greatest safeguard against serious complications and sub- 
sequent deformities. This first aid eare can best be given in the hospital. 
Facilities are generally available to transfer injured patients without loss of 
time to the accident ward, and therefore in this discussion we will place our- 
selves in the emergency ward when the accident victim is brought in, bleeding 
from the nose, mouth, or ears and with lacerations of the face. Obviously, after 
a hasty examination, the first duty of the surgeon is to control bleeding. Al- 
though patients may lose a considerable amount of blood on the way, primary 
hemorrhage from a cut about the face seldom leads to serious complications. 
Most lacerations stop bleeding spontaneously under continued pressure main- 
tained with a sterile dressing. However, profuse hemorrhage through the nose 
from either the septal or the nasopalatine arteries, may be more serious. The 
procedure in this case is to clean out the blood clot from the nasal passages and 
pack with sterile gauze saturated with a solution of adrenaline chloride 1:1000. 
If this is not sufficient, postnasal packing should be resorted to. 

After the bleeding is controlled, the surgeon has a better opportunity to 
examine the patient carefully and make plans for further treatment. Of pri- 
mary importance is an evaluation of the patient’s general physical condition. 
In certain cases it is best to postpone immediate operation. If the patient 
obviously is in shock or has lost a large amount of blood, operation should be 
postponed until transfusion or intravenous fluids have decreased the risk from 
further surgical trauma. In every serious injury, particularly of the upper 
half of the face, we must keep in mind the possibility of a cranial injury, and 
if there are any symptoms pointing in that direction, consultation with a neuro- 
surgeon is indicated. 

Republished by courtesy of Surgery, Gynecology and Obstetrics 72: 431, 1941. 
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Bleeding from the nose may be due to a fracture involving the eribriform 
plate; this may eventually cause leakage of cerebrospinal fluid through the 
nose. When the latter is mixed with blood it may eseape detection. Bleeding 
from the ears may be due to simple laceration of the tissues of the ear canal, 
which is not serious, or it may be due to a fracture of the parietal or temporal 
bones. If there is evidence of brain injury, such as a period of unconscious- 
ness, headache, or vomiting, it is best to postpone any immediate operative 
measures even though the classical symptoms of shock are absent. 

Fortunately, the great majority of injuries of the face are not serious from 
the standpoint of life and death, and are subject to immediate or early sur- 
gical treatment. In this respect, our main object is to re-establish the function 
of the various tissues of the face and jaws and to eliminate or at least to mini- 
mize the visible deformity. Here, even at the risk of oversimplification of the 
problem before us, I shall discuss the methods used: first, injuries of the soft 
tissues; and, second, injuries of the bony structure of the face. 


INJURIES TO THE SOFT TISSUES OF THE FACE 


The ideal time for suturing soft tissue injuries of the face, such as are seen 
following ordinary automobile accidents, is immediately, or at least within five 
or six hours after the accident. At this stage in most cases, active infection 
has not yet set in. The invasion of microorganisms from the skin surfaces or 
the introduction of others by foreign bodies is limited to the surface of the 
wound and is easily controlled by mechanical cleaning and débridement. 

In treating a superficial wound, the principal aim is to make the resulting 
sear as inconspicuous as possible. Intelligent surgical procedure will be more 
readily understood if we analyze some of the problems of wound healing. 

1. Other factors being equal noninfected wounds will heal in a better sear 
line than even mildly infected wounds. 

2. Crushed and bruised wound edges become easily infected, and therefore 
have poor healing power. 

3. Children and young adults show a greater capacity to resist infection 
and the tissues heal readily, but clinieal observation shows that they are more 
prone to the formation of larger scars than are older people. Therefore, we 
must not be disappointed if a carefully sutured wound later develops con- 
spiecuous sears. 

4. Certain areas produce better sear lines than others. For instanee, lacera- 
tions over the forehead, temporal region, over the nose. and to a lesser degree 
over the chin and immediate neighborhood of the lips show less visible sear 
lines than those on the cheeks and sides of the face. Wherever there is a mod- 
erately hard base and dense tissues, the sears will be less visible. 

5. The direction of the lacerated wound will somewhat influence the sear 
line. Horizontal sears over the eyelids are almost inconspicuous, vet vertical 
sears will invariably cause retraction of the eyelid. Similarly, sears extending 
parallel to the skin lines are usually the least conspicuous. 

6. Long, straight sear lines are generally more conspicuous than broken, 
**zigzag’’ lines. 

7. Finally, we must remember that what makes the healed wound con- 
spicuous is not so much the presence of the sear as the fact that the sear is likely 
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to disturb the normal contour of the region where it is located. A depressed or 
elevated scar causes shadows which accentuate its presence. Moreover distor- 
tion of the normal outline of the orbicularis oris, the eyelids, or the nostrils 
resulting from indifferent suturing, from infection, or from contracture of the 
sear line leads to conspicuous deformities. 

Therefore, since we know that we cannot prevent the existence of a sear 
line, as that is nature’s method of repair, our primary aim should be to reform 
the tissues so that the normal contours of the face will be preserved. 

Operative procedure in primary suturing.—In all wounds that are deep, 
or grossly contaminated by dirt from the street, tetanus antitoxin is imme- 
diately given. 

The anesthetic of choice for use in the immediate suturing of face wounds, 
is novocain: either locally infiltrated about the surrounding tissue of the 
wound, or injected directly into the sensory nerve supplying the region. Gen- 
eral anesthesia is used for children and adults of nervous temperament. When 
the region is thoroughly anesthetized the surgeon is better able to examine the 
extent of the wound. The first important step in first aid operative procedure 
is a complete mechanical cleansing of the field of operation with soap and water, 
and then a careful examination of all the pockets of the wounds for foreign 
bodies. If a thorough cleansing with soap and water has been done, strong 
antiseptics such as iodine are not only unnecessary but may be injurious to 
delicate tissues. The next step is the removal of all the blood clots and débride- 
ment—which consists of excision of all the loose particles of tissue and bruised 
surfaces of the wound. This procedure will eliminate most of the infected tis- 
sue and leave a clean cut surface for suturing. Adequate hemostasis is the next 
important step and cannot be overemphasized. Buried sutures may be used 
to eliminate dead space and to get good contact of the deeper tissues. When 
a series of buried sutures are applied to the wound, the skin surfaces should be 
sutured with many fine stitches without tension. Lately, it has been my routine 
procedure to avoid straight line suturing in wounds over the mobile parts of the 
face, and in vertical cuts of the eyelids and lips. Instead I have used a broken 
line with a series of small ‘‘zigzag’’ flaps. The result has been gratifying par- 
ticularly in vertical scars of the upper and lower eyelids. 

Wounds with loss of tissue—Sometimes in a lacerated wound there is a 
complete loss of tissue, and if the loss is limited to the skin, one is justified in 
attempting an immediate plastic closure by means of a free or pedicle graft. 
However, such cases are usually so infected that it is necessary to postpone 
repair until a later date. 

Late primary suturing.—Not all face wounds are clean cut wounds ready 
for suturing. In fact at the time of hospital admittance a good many wounds 
are already edematous and infected. There is a great temptation to repair 
the lacerated tissues as soon as possible, yet one must remember that suturing 
of even mildly infected wounds never gives a good cosmetic result and eomplica- 
tions may even be caused from too early closure. 

Therefore, it is fortunate in such cases that there is a broad scope for late 
primary suturing. This consists of: (1) thorough mechanical cleansing of the 
wound; (2) applications of frequent hot borie acid fomentations; (3) main- 
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tenance of free drainage of the wound. Experience has shown that even badly 
infected and bruised facial wounds can be made ready for suturing in from two 
to ten days by this method. 

Powder marks and foreign bodies.—Small particles of dirt and powder 
scattered superficially under the skin present a distressing picture. In some 
eases the skin has been scraped along in the dirt causing loss of the outer layer 
of skin in a limited area, with very minute particles of dirt producing discolora- 


tion of the bruised area. 


the face leaving seattered discolored dots over the entire area, often seen in 
emergency wards following Fourth of July celebration. These minute foreign 
bodies, if not removed immediately, become encapsulated, leaving permanent 
marks. In a day or two after the accident the points of entry are still open; 
therefore, it is imperative that vigorous treatment be instituted at this time. 
Treatment should consist of vigorous mechanical cleansing of the entire affected 
area with soap and water 
not accessible to bristles of the brush should be seooped out with the point 
of a sharp knife. To do this, it is necessary to subject the patient to a general 
anesthetic. It may be a time consuming operation, but it is indicated in view 


of the gross disfigurement 


Injuries involving the bony structure of the face.——In a short symposium 
of this type it is obviously impossible to make more than superficial reference 


to these fractures. 


Wounds associated with fractures become a more complicated problem to 
treat. The patient usually feels the effect of the injuries and has more pain 
and discomfort, if the external wounds are communicating with a bone injury, 
which may be contaminated by oral and nasal secretions. Infection takes place 


more rapidly.. However, 


in the presence of fractures provided that such a procedure will not block free 


drainage. 


Treatment of fractures of the facial bones——Early and adequate immobi- 
lization is perhaps the first principle in the treatment of these factures. Manip- 
ulation is most successful when the fractured parts are loose, as the patient is 
immediately made more comfortable and the spread of infection is limited. 
The emergency ward may not, however, be equipped with adequate facilities 
when special appliances sometimes have to be constructed. <A delay of a few 
hours may not be important but a delay of many days may render reduction 
of fracture more difficult or impossible; the resulting malposition of the frag- 
ments may distort the function of the visual or lacrimal apparatus or create 


malocclusion of the teeth. 


Malar fractures——The majority of malar fractures are simple impacted 
fractures, the bone being pushed down and back with considerable depression 
over the zygomatic prominence. No functional disability results from such a 
fracture if it is left untreated unless the zygomatic arch is pushed against the 
coronoid process of the mandible. However, loss of the normal prominence of 
the zygoma is quite conspicuous after the swelling and edema of the soft tissues 
disappear. The most favorable period for the correction of malar fractures 
is during the first week following the injury. After that period it becomes 


In other cases, particles of powder are peppered over 


increasingly difficult to reduce them. 
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and a stiff brush, and the marks that are deep and 


resulting from neglect. 


there is no counterindication to primary suturing 
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of the maxilla. At times, in combined fractures of the malar and maxilla it is 


impossible to correct the displacement of the maxilla until the depressed malar 


bone is brought to its normal position. The crushing nature of the injury 
may cause infection of the maxillary sinus, lower the level of the floor of the 
orbit or cause permanent diplopia. The main problem in such fractures is to 
take measures against possible infection of the paranasal sinuses by establishing 
adequate drainage and immobilization of the comminuted parts by the open 
method. The maxillary sinus must be opened and drained and all loose or 
disturbed particles of bone removed. The depressed fragments then may be 
pulled upward and outward by passing a wire through a drill hole in the infra- 
orbital ridge and connecting it to a firm headgear with elastie bands. 

Fractures of the nasal bones.—In diseussing fractures of the nasal bones 
one must include the effect of trauma on the vomer and cartilaginous septum, 
and lacerations of the nasal mucosa. While the average fracture may not cause 
any impairment of function, not infrequently the distorted septum and the 
adhesions of the soft tissues within the nares cause obstruction to the nasal 
passages. Therefore, in treating nasal fractures I would like to make the follow- 
ing suggestions: (1) Any blow to the nose causing epistaxis requires an x-ray 
examination, as in simple fractures there is often enough soft tissue reaction to 
conceal the depression of the nasal bone and confuse the diagnosis. (2) The 
fracture should be reduced as soon as possible after injury, especially in children 
as their bones heal very readily, and a postponement of a week may be too late. 
(3) Fractures involving the cartilaginous part of the septum should be corrected 
within twenty-four hours. (4) Lacerations of the nasal mucous membrane 
should be carefully sutured to their original position and supported with fre- 
quent loose packings. (5) Fractures involving both nasal bones and also com- 
minuted fractures should be supported by adequate splints following surgical 
manipulation. 

Fractures of the mandible and maxilla.—At present the nature of injuries 
demands both surgical as well as orthodontie knowledge. 

The surgical procedure first of all consists of careful suturing of the lacer- 
ated tissue of the bueeal mucous membrane. In fractures involving the alveolar 
process no attempt is made to save broken chips of bone, but these are carefully 
resected out from the alveolar ridge. The broken down teeth and the teeth 
involved in the fractured area are also removed. In certain types of fractures 
of the lower jaw in edentulous patients, direct suturing of the bone fragments is 
resorted to. However, this procedure is not carried out through an external 
approach as described in surgical textbooks, but instead, the bone ends are ex- 
posed through the oral cavity, which is an easier method and causes less trauma. 
We are seldom obliged to resort to surgical procedure in fractures of the neck 
of the condyle when the head of the condyle is driven out of the socket medially. 
When it is necessary the procedure consists of forcing the condyle back into the 
socket, but no effort is made to adjust the fractured ends into their normal 
position. 

In general, dental splints for fractures of the maxilla and mandible consist 
of utilizing the existing teeth as points of retention; if this is not sufficient, 


Comminuted fractures of the malar bone are often associated with fractures 
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utilizing the alveolar ridges—the splints resting upon the ridges; external 
anchorage which is obtained in certain types of maxillary fractures by fitting ¢ 
headgear over the top of the head; open reduction. 

The fundamental aim is to bring the existing teeth into their normal align- 
ment, and this holds true even if there is a definite gap between the two frag- 
ments of mandibular bone. 

SUMMARY 


In conclusion, I wish to emphasize the importance of early and thorough 
care of injuries to the face. Immediate, gentle cleansing and suturing of clean 
lacerations will avoid deforming sears. Late primary suturing of edematous 
infected wounds must always be considered. Early immobilization of fractures 
will forestall marked irregularities of the contour of the face. In all severe 
injuries the serious consequences of infection penetrating the various sinuses 


or the cranium must be borne in mind. 
CASE REPORTS 


Case 1.—E. H., female, 15 years of age. This patient was accidentally 
wounded by a .22 ealiber bullet on Sept. 7, 1940. After first aid treatment she 
was transferred to my care and I saw her about eight howrs after the accident. 
Examination showed a lacerated wound involving the right and left corners of 
the mouth and extending through the mucous membrane of the lower lip (Fig. 
1). There were considerable bruising and loss of skin at the left corner of the 
mouth. Most of the upper anterior teeth were destroyed and several of the 
lower teeth were fractured. 

In spite of the fact that effective first aid treatment had been given imme- 
diately after the accident, the wound, when seen eight hours later, was already 
infected and the tissues about the lips were greatly swollen (Fig. 1). Primary 
suturing, therefore, was contraindicated. After the wounds were gently cleaned 
with peroxide and tincture of green soap, warm boric acid fomentations were 
applied constantly. Antitetanus serum was also administered. 

On Sept. 11, 1940, four davs after the accident, the wounds were sufficiently 
clean for late primary suturing. Under avertin and ether anesthesia débride- 
ment of the granulating tissue of the entire wound was earried out. The 
bleeding vessels were tied and after considerable approximation and transposi- 
tion the edges of the wound were carefully sutured. 

The patient made a good recovery and was discharged from the hospital 
nine days after the operation. At this time the sear lines and the moderate 
distortion of the left corner of the mouth were less than had been expected, and 


an eventual good cosmetic result could be predicted (Fig. 2). 


Case 2.—H. O., female, 16 years of age. This patient was thrown from a 
horse Nov. 24, 1934, striking her face against a stone wall and sustaining exten- 
sive lacerations of the face, in addition to an injury of the spine. She was 
unconscious for some time. Examination a few hours later showed a deep, 
lacerated wound extending from the middle of the forehead down over the 
bridge of the nose and over the upper lip to the vermilion border. Fracture 
lines which involved the nasal bones and extended down to the maxillary process 
could be seen quite plainly. The laceration extended into the nasal eavity, 
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separating the mucosa from the nasal bones. There was a zigzag laceration in 
the median part of the upper lip penetrating the oral cavity. The septum was 
fractured and dislocated to the floor of the nose. Several of the upper anterior 


teeth were loose or fractured. 
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The patient was operated on the late afternoon of Nov. 24, 1934, under 
avertin, ether, and novocain anesthesia. The entire face was carefully serubbed 
with tincture of green soap and peroxide and the skin painted with merthiolate 
solution. All the clotted blood and secretions were removed from the nasal 
cavity with suction tube. The nasal passages were located and packed with 
gauze, saturated with adrenalin. The deep, lacerated wound was then freely 
exposed and all the clotted blood removed. Three pieces of detached nasal bone 
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were removed and also some small particles of cartilage. The edges of the wound 
were shaved with a sharp knife and scissors, thus eliminating all the torn and 
irregular edges. The entire wound ineluding the lip as well as mucous mem- 
brane of the nose was then carefully sutured. At first a few deep catgut sutures 
were applied and the skin was brought together with fine silk. The mucous 


membrane of the nose as well as the mucous membrane of the mouth was sutured 
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with No. 000 catgut. The left upper lateral tooth which was loose was removed. 
Rubber dam drainage was applied through the bueeal opening of the main 
wound on the side of the face and sutured to the mucous membrane. The head 
of the patient was then lowered on the table and the fractured nasal bones and 


fractured septum were manipulated into position with Asch forceps. The ante- 
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rior part of the nasal passages was packed on both sides with borie strips to hold 
the septum in position. External dressing was applied supported by a dental 
compound mold. 

The patient made a good recovery and was discharged from the hospital 
Dee. 23, 1934 (Fig. 3). She was seen at various intervals, and the sears about 
the lip and nose gradually became softer. However, there developed some thick- 
ness under the upper lip, which gave the appearance of a “‘double lip’’ when 
she smiled. It was decided to operate again to improve the appearance of the 
lip, and also further to improve the nasal contour. 

On June 8, 1935, the patient was operated on under avertin and novoeain 
anesthesia. The ‘‘double lip’’ was corrected by excising a fold of mucous mem- 
brane along the inner labial margin; contour of the nose was improved by frae- 
turing both nasal bones and reshaping the bridge. 

When this patient was seen in October, 1940, the sears of the face were 
hardly visible, and the contour of the nose as well as the lip was quite satis- 
factory (Fig. 4). 

The purpose of presenting this ease is, first, to emphasize the effectiveness 
of immediate surgical treatment when the condition of the patient permits such 
a procedure, and, second, to show that seemingly conspicuous sears following 
primary suturing will, in the course of time, show considerable improvement. 


Fig. 3. Fig. 6. 


Fig. 5.—Case 3. Inflamed, lacerated, forty-eight-hour-old wound. Operation was delayed 
another forty-eight hours. (Delayed primary suturing.) 

Fig. 6.—Same patient one month after operation. There is a good cosmetic result, and 
still further improvement can be predicted. 


Case 3.—G. N., male, 3 years of age. This patient was injured in a coast- 
ing accident Feb. 24, 1940, when he ran into a strand of wire. This wire cut 
his nose and face and in addition fractured the nose. The child was uncon- 
scious and was treated for shock at a local hospital where hot saline compresses 
were applied to the wounds of his face. Tetanus antitoxin was also given, and 
the patient was transferred to the Massachusetts Eye and Ear Infirmary two 
days after the accident, Feb. 26, 1940 (Fig. 5). 
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Examination on that date showed a large gaping wound which extended 
across the root of the nose toward the center of the right cheek, while on the left 
side of the face it involved a large area surrounding the inner ecanthus of the 
left eye. There was also an extensive laceration over the left temple, close to 
the outer canthus of the eye, and a comminuted fracture of the nasal bones 
which were partly exposed. The entire wound was already infected and cov- 
ered with grayish, granulating tissue; therefore, it was considered inadvisable 
to perform primary suturing. Constant warm borie acid fomentations were 
applied, and this procedure helped to clean the wounds. 


Two days after admission to the hospital (four days after the injury) the 
patient was operated on under general anesthesia. The face was cleansed with 


soap and peroxide solution. The loose and necrotic tissues were excised by sharp 
dissection. The skin wound was closed with interrupted kaldermie sutures. A 
denuded area at the side of the nose leading to the ethmoid cells was left open 
to granulate in; and the fracture of the nasal bone was reduced in the usual 
manner. Two small drains were placed deep in the wound for twenty-four 
hours. The patient made an uneventful recovery and was discharged from the 
hospital Mareh 5, 1940, six days after the operation (Fig. 6). 
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STUDIES ON MASTICATORY EFFICIENCY 


MUSCLE STRENGTH OF NORMAL AND F'LUOROSED RATS 


Part ITI. 


SOGNNAES, ROCHESTER, N. Y. 


F THE mechanical force of mastication is an important factor in the rat 

earies produced by coarsely ground diets, as suggested by Rosebury, Karshan 
and Foley,’ Bibby and Sedwick? and by King,* the question may be raised 
whether the inhibition of such lesions by fluoride**® is brought about by a 
decrease in this force. Such an effect could result from an action of fluorine 
on the muscle function. If that be the case, a reduced strength and endurance 
of the muscles of the jaw may limit the mechanical force exerted on the molar 
cusps during mastication of the coarse food particles. Such limitation would 
lessen the cusp-fracturing effect of the hard corn particles and thus reduce 
the incidence of caries. This possibility was examined by measurements of the 
muscle strength of fluorosed and normal rats, and the results compared with 
the studies on the masticatory efficiency of normal and fluorosed rats described 
elsewhere.® 

PROCEDURE 


Ten albino rats of the Wistar stock were placed at weaning on the fox-chow 
stock diet of this laboratory. When fifty days old, the rats were divided into 
two equal groups, one of which was given 3 mg. of fluorine as a solution of 
potassium fluoride per day in addition to the stock diet. At the beginning of 
the experiment, the average weight of the rats was 145 and 149 grams for 
the normal and fluorosed rats, respectively. Subsequently, the rats were 
weighed once a week and after having been on the diet for eighty days the 
animals in each group had an average weight of 180 grams. The teeth of 
the fluorosed animals had then developed the striations of the enamel character- 
istic of dental fluorosis in rats. At this time the muscle strength of the two 
groups of rats was compared. Since a direct test of the muscles of the jaws 
involved technical difficulties and inaccuracies, the gastrocnemius group of leg 
muscles was selected, assuming that fluorine had a general effect, if any, on 
the musele function. 

The rats, anesthetized with urethane, were secured on a board with the hind 
leg firmly fastened by a fine nail driven through the knee joint. Platinum 
electrodes were placed on the sciatic nerve which was exposed just below the 
sciatic notch. The tendon of the gastrocnemius muscle was connected by 
nonstretch glass string to an isometric muscle lever. Upon stimulation of the 
sciatic nerve, the tension developed by the gastrocnemius group of muscles 
was determined by measuring the movement of the isometric muscle lever, 
which was magnified by lever action and recorded on a smoked paper kymograph. 
The muscle lever was calibrated by loading with weights. The sciatic nerve 
was stimulated electrically by shocks of just maximal strength from a thyratron 
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stimulator. Five shocks were given at intervals of one minute at each of 


several initial tensions (established by stretching of the muscle, keeping the 
connecting string length unchanged) and the average tension developed at 
the various initial tensions was determined. Plotting the developed tension 
against the initial tension gives the length-tension curves shown in Fig. 1. To 
test the capacity of the muscle for more prolonged function, two other types 
of experiments were performed (a) a single tetanus of fifteen seconds’ duration, 
and (b) repeated single shocks over a five-minute period. In both bases the 
ratio between the minimal (final) tension and the maximal tension was used 


as an index of endurance or lack of fatigability. 


RESULTS 


In Fig. 1 we have plotted the average developed tension or the strength of 
the muscle. It is seen that with increasing initial tension there appears the 
expected increase in the maximum tension exerted by the muscle. In com- 
paring the two groups it is seen that the plots for the fluorosed and normal 
rats overlap each other so well that no difference appears to be present. There 


is only a slight suggestion that on the higher tensions fluorosed rats show 
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Fig. 1.—Muscle strength of fluorosed and normal rats. 


a somewhat higher muscle strength. However, in this region the number of 
control readings is too low to allow any conclusions. Neither did the results of 
the endurance tests show any marked differences between the two groups. At 
least during the fifteen seconds’ tetanus the two groups were almost identical, 
Table I. Thus the minimum tension, taken as percentage of the maximum 
tension, was on an average of about 40 per cent in both groups. The longer 
endurance test, which lasted five minutes, is shown in Table II. In this ease 
the fluorosed rats showed a slightly lower fatigability than the normal animals. 
Although in no ease is the difference in the two groups very marked, it is 
interesting that the fluorosed rats, contrary to expectation, seemed to show 


muscle fatigue somewhat later than the normal rats. 
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TABLE 


FIFTEEN-SECOND FATIGABILITY TESTS OF RAT MUSCLE* 


MINIMUM IN PERCENTAGE OF MAXIMUM 


INITIAL DEVELOPED MUSCLE TENSION 
TENSION NORMAL FLUOROSED 
RATS RATS 
0.3 30.2 ~ 29.0 
0.4 33.3 
0.6 41.8 41.7 
0.9 35.0 
Aad 2.6 41.6 
1.3 38.6 7.2 
1.5 2.8 40.7 
2.0 32.7 42.6 
2.2 - 47.8 


*Muscle in tetanus. 


TABLE II 


FIVE-MINUTE FATIGABILITY TESTS OF RAT MUSCLES 


MINIMUM IN 


INITIAL MINIMUM MAXIMUM PER CENT OF 
CONDITION 
OF RATS TENSION TENSION TENSION MAXIMUM 
INDUCED DEVELOPED DEVELOPED DEVELOPED 
TENSION 
0.75 1.43 1.75 82 
0.93 1.43 1.93 74 
2.00 2.87 3.50 82 
2.87 3.37 3.75 90 


Average 82 


Normal 0.0 0.43 0.56 77 
0.31 0.87 1.56 56 
0.43 1.43 1.94 7 
2.25 2.5 2.68 86 


Average 


*Single twitches. 


These findings are in keeping with the tests of the masticatory efficiency 


of normal and fluorosed rats, previously deseribed,® and tend to exelude the 
possibility that the inhibitory action of fluorine on rat caries is due to any 
decrease in the muscle strength and masticatory force. 


SUMMARY 


No remarkable difference was found between normal and fluorosed rats 


with respect to muscle strength, muscle fatigability, and masticatory efficiency. 
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MANIFESTATIONS OF DEFICIENCY DISEASE 
Henry H. Lerner, M.D., Boston, Mass. 


HE study of nutritional diseases is advancing so rapidly that almost all 

published data are outmoded by the time they reach the general profession. 
At present, at least ten vitamins have been isolated in their pure form. There 
is further evidence that ten more vitamins are also existent.’ It is difficult for 
one in the medical profession to keep pace with this knowledge. It is probably 
more difficult, but just as necessary, for the dental profession to do so. There 
is a definite trend to enlarge upon the field of dentistry and to widen its scope 
so that all scientific knowledge may be put to greater use. This is an excellent 
move inasmuch as the dentist has a peculiar relationship to his patient, a rela- 
tionship which offers him an opportunity to detect evidences of nutritional dis- 
eases much earlier than the physician. The patient rarely goes to the phy- 
sician until it is late in the course of events. A trip to the dentist’s office is, 
however, a more frequent occurrence, and it is during these visits that the den- 
tist is given the opportunity to inspect the patient’s face upon which the first 
evidence of nutritional deficiencies may appear. 

It is increasingly obvious that the first manifestations of subelinical states 
of vitamin deficiencies are to be seen in or about the oral cavity, an area which, 
though in reality the province of the dentist, now occupies the particular atten- 
tion of many of us who are interested in deficiency diseases. The full-blown 
picture of avitaminosis is easily diagnosed but is rarely seen. The vague symp- 
toms of subclinical deficiency states, however, are more frequent, but are passed 
over in the search for marked organic changes as the basis for the patient’s 
complaints. It is apparent that since all grades of avitaminosis exist, its detec- 
tion in the early stages is dependent upon early minute clinical observation. It 
is certainly within the province of the dentist to be familiar with those observa- 
tions and to apply them in his daily practice. To do so he need only look 
closely at his patient; note the appearance of the eyes, the skin of the face, the 
lips and tongue as well as the teeth and gums. In these specific areas are found 
evidences of the A B C’s of vitamin deficiency. 

Vitamin A.—The biologie function of vitamin A is the control of the growth 
and activity of all the epithelial tissues. Whenever vitamin A deficiency exists 
these tissues undergo atrophy and keratinization takes place.2 Evidence of 
such ehanges can be detected in the skin of the forehead which: becomes dry 
and roughened; frequently there is a papular eruption present. In the more 
marked eases ulceration of the cornea of the eve, due to a lack of tearing, oceurs. 
In the mouth, the role of vitamin A deficiency is probably most ifmportant dur- 
ing childhood. The mechanism involving the formation of ename] is influenced 
by the supply of vitamin A. In its absence a defective enamel develops and 
multiple caries result. 

Vitamin B Complex.—The many factors which are being elahorated from 
this complex substance constitute the greatest single advance in vitamin research 
during the past few years. At present, thirteen factors have been isolated. 
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Certain of these are known to be specifies. Their importance cannot be too 
greatly emphasized when we consider that the diet of the average person is 
probably inadequate in several of these factors. It is unlikely that pure de- 
ficiencies of each factor exist. However, each factor has its most important 
aspect when combined with others. 

Thiamin.—The concept that thiamin deficiency leads to neuritis dates from 
the earliest work on the subject. Thus thiamin has been used extensively in the 
treatment of facial and trigeminal neuralgias. Experimental deficiency studies 
on human subjects, however, have recently failed to confirm the relationship of 
polyneuritis to thiamin deficiency.* * During these studies evidence has been 
put forth to explain the occurrence of the pains as probably due to aceumula- 
tion of lactic and pyruvie acid. This new concept clarifies the many failures 
seen in the treatment of trigeminal and facial neuralgias with massive doses of 
vitamin B,, and is in accord with a recent review of the literature on poly- 
neuritis.® 

Riboflavin.—The absence of riboflavin in an otherwise normal diet has 
resulted in the production of three types of lesions, all of which respond to 
treatment with riboflavin. Of particular interest is the report of the associa- 
tion of rosacea keratitis with riboflavin deficiency. Rosacea keratitis is an 
inflammation of the cornea associated with aene rosacea of the face. This chronic 
inflammation of the face and nose was generally attributed to the use of aleo- 
holie stimulants and known as the brandy nose or rosy drop. The late Dr. 
Cabot, himself a possessor of acne rosacea, always maintained that it was not 
due to aleoholism, and his contention is now confirmed. 

The most commonly investigated and probably the best confirmed observa- 
tion is the development of cheilitis due to riboflavin deficiency.’ These lesions 
occur on the lips, at the mucoeutaneous border, and especially at the corners of 
the mouth. This consists of redness, peeling of the skin and finally eracking 
at the corners of the mouth. This may become so severe that fissures, persist- 
ing over a period of time, will eventually produce permanent scarring. The 
third evidence of riboflavin deficiency is an oily desquamation of the skin on o1 
behind the ears, along the nasolabial folds, and the eyelids. In many of the 
patients with cheilitis there also has been found to exist an oecular syndrome.* 
In this picture the pupil tends to be contracted and the iris markedly pigmented. 
The cornea shows an unusual vascularization. The patient complains of burn- 
ing and smarting of the eyes. 

In respect to the teeth and riboflavin deficiency there is an interesting 
report® of a study of the teeth of forty-five pellagrous children. It was observed 
that although the children were all at the age between six and sixteen when 
caries are prevalent, only one cavity per mouth was found. Since these chil- 
dren had evidence of both thiamin and riboflavin deficieney, this would suggest 
that the vitamin B complex has little to do with the prevention of caries. 

Nicotinic Acid.—In addition to endemie pellagra, nicotinie acid deficiencies 
are usually seen in alcoholics where the food intake is inadequate. Here skin 
lesions are seen on the exposed areas of the body, especially where it is sub- 
jected to irritation; the neck and the face often show the typical lesions.’° At 
first, the skin is reddened, itches, and burns; then eracks and ulcerations appear, 
leading to atrophic changes. The skin becomes brown, roughened and begins 
to desquamate. 
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The lesions of the mouth are quite characteristic..' All of the mucous 
membranes become involved in an acute inflammatory process. The tongue, 
particularly at the margins and the tip, becomes red and sore, and later the 
papillae atrophy. Such a tongue is often seen in the aged edentulous mouth and 
erroneously attributed to poor dentures. The gum margins become covered 
with necrotic material which may contain the Vincent organism. It is, there- 
fore, worth a trial of nicotinie acid therapy in all suspected cases of Vincent’s 
before going on to other procedures. 

In children the earliest evidence of nicotinie acid deficiency has been de- 
seribed as a peculiar vascularity of the gums.° The presence of abnormal vas- 
cularity especially in the region of the mandibular incisors is practically ae- 
cepted as an early diagnostic sign of nicotinic acid deficiency. 

Of particular interest to the dental surgeon is the fact that surgical pro- 
cedures upon aleoholics may be followed by acute evidence of deficiency dis- 
ease. In one instance a severe alcoholic had several teeth extracted. Four 
days later pellagrous lesions of the wrists associated with a typical muscular 
weakness appeared. 

Since many aleoholies are usually in a subclinical deficiency state, it is sug- 
gested that surgery upon them should be preceded by large doses of vitamins. 

Pyridoxin or Vitamin Bg.— Observations’? upon the deficiency of this sub- 
stance indicate that it too is probably responsible for some eases of cheilitis as 
seen in riboflavin deficiency. There have been reports indicating that the re- 
sponse of cheilitis to vitamin Bg is much more rapid than to riboflavin therapy. 
This would suggest either that cheilitis is a multiple deficiency or that many 
mechanisms can produce this sign. 

The other factors of the vitamin B complex such as choline, pantothenic 
acid, and the gray-haired factor have all been reported but not as vet clinically 
evaluated in the human organism. 

Vitamin C.—Man is one of the rare animals who cannot either store or 
manufacture ascorbic acid, but must depend upon external factors for his sup- 
ply of vitamin C. The importance of this factor in the development of teeth 
is well known and emphasized.’ Its absence leads to resorption of dentine, 
producing a soft defective tooth in which caries form easily. The part that 
vitamin C plays in the swelling and bleeding of the gums in childhood seurvy 
has recently been questioned.'* One of the authors of this report placed him- 
self on a vitamin C deficient diet for six months. In spite of the many symp- 
toms and signs which did appear, no changes whatsoever were found in the 
gums. In other words, we can assume that the bleeding and sponginess of the 
gums in scurvy is probably due to some combination of factors other than pure 
vitamin C deficiency alone. 

Vitamin K.—The history of the development of vitamin K is short but 
remarkable. To date most of the publications have dealt with its place in ab- 


* In the presence of deficient prothrombin or 


dominal or biliary tract surgery.’ 
absence of vitamin K abnormal bleeding takes place. The rapid response of 
this deficiency to small doses of vitamin K has been a boon to surgery. Un- 
doubtedly some of the persistent bleeding seen in surgery of the neck and jaws 
falls into the group amenable to vitamin K therapy. In cases where persistent 
bleeding from the gums takes place, therapy, if indicated, will prove of great 
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value to the oral surgeon. The determination of the need for vitamin K is a 
simple and rapid test. 
TREATMENT OF DEFICIENCIES 


The fact that the dental profession will have the opportunity to detect 
these deficiency states in their subclinical forms should lead to the consideration 
of their treatment. In this, two viewpoints should be considered. First, the 
adequacy of the patient’s diet and second, the fact that nutritional deficiencies 
are usually the result of several factors. The best treatment is the institution 
of a normal diet. However, since the possibility of inadequate absorption or 
the presence of a physiologic basis, such as pregnancy or infection for an in- 
crease in the amount of vitamins needed may exist, synthetic substitutes should 
be given. Although we know of no toxie reactions from vitamin therapy, the 
tendency to enormous doses is to be deprecated at present. The following 
doses are the average daily requirements of the average patient. 

Vitamin A (carotene 2000 International Units per day 
Thiamin 1 mg. per day 

Riboflavin 5 mg. per day 

Nicotinic acid (amide) 500 mg. per day 

Pyridoxin 50 mg. per day 


Ascorbie acid 75 mg. per day 


Vitamin K may be given in the form of two commercial preparations, 
whose dosage varies tremendously. However, recent synthetics have been de- 
veloped, the dosage of which is 4 mg. per day. 

To summarize briefly: Observations upon the skin of the head, eyes, ears, 
nose, lips, tongue, gums, and teeth are within the provinee of the dentist if he 
is to render a complete service to his patient. In addition, such observation 


may repay him by suggesting a proper and more adequate diagnosis and help 


him avoid unnecessary pitfalls. 
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Case Reports 


CASE NO. 52 


DEVELOPMENT OF A DENTAL ROOT INDEPENDENT 
OF CROWN 


j 
i Epwarp Strarne,* D.D.S., ANp STaNLey A. Lovestept,t D.D.S. 
ROCHESTER, MINN. 


A GIRL, 5 years and 4 months of age, was brought to the hospital for emer- 
gency treatment a few minutes after she was struck by an automobile. 
On examination, blood was found oozing from the ear, nose, and throat, with 


; 4 


Fig. 1 
Fig. 2. 
4 
| 
Fig. 3. 


Fig. 1.—Eight days after accident. 
Fig. 2.—Unerupted cuspid, formed in two parts. 
Fig. 3.—Coronal portion of cuspid, with area of resorption. 


two lacerations over the inferior occipital region and a small linear fracture 
above the ear. Depression was not felt. The right eye was closed and the 


*From the Section on Dental Surgery, Mayo Clinic. 
¢Special Student in Dental Surgery, Mayo Foundation. 
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mandible was fractured on the left side with displacement of fragments. 
Shreds of tissue were hanging from the mouth. Seven hundred and fifty units 
of tetanus antitoxin were given. 

Roentgenograms disclosed fractures of the skull, the right clavicle, and 
the mandible in the region of the mandibular left premolar. Some resorption 
was present about the margins eight days after the accident (Fig. 1). Ophthal- 
mologic examination proved difficult. The left eye appeared normal, but 
extensive hemorrhage with swelling of the disk of the right eye could be 
made out. The patient lost the vision of the right eye. 

On the ninth day after the accident, the fracture of the jaw was reduced 
and impressions of the mandible were taken. At the same time splints were 
applied to the clavicle. 

Eleven years later the patient registered at the clinie because of pain and 
swelling of the left mandibular cuspid region. The cuspid appeared to be 
fractured and unerupted (Fig. 2). There was a subacute abscess with a 
draining fistula on the labial side. The cuspid was removed five days later 
by one of us (Stafne). The tooth was surrounded by inflammatory tissue. 
The cuspid was found to be in two separate pieces. 


COMMENT 


It may be assumed that the injury caused the dental papilla to be torn 
out of the portion of the crown which had already formed. The papilla, 
however, retained the junction of the internal and external epithelium, the 
sheath of Hertwig, which allowed the root to develop completely to its pre- 


determined form. The crown portion is shown in Fig. 3 and contains in the 
lingual aspect an area of resorption. 


Editorial 


Face and Jaw Injuries in the Present War 


[t has been pointed out that injuries occurring in the present war differ 
in many respects from those most frequently seen in the first World War. It 
is interesting, therefore, to read a report of the experiences of A. H. MeIndoe, 
M.S., F.R.C.S., F.A.C.S., surgeon with an E.M.S. Maxillo-Facial Unit, who 
described in a recent issue of Proceedings of the Royal Society of Medicine 
119 cases of fractures of the upper and lower jaws. These cases were treated 
between Sept. 3, 1939, and Dee. 31, 1940. MeIndoe points out that the cause 
and variety of these fractures and their associated complications differ very 
greatly from those seen in civilian practice, and that they present many new 
problems not encountered before. 

First of all, the injured, in the report referred to, included many victims 
from the civilian population who were hurt by bomb and mine explosions 
(45 per cent). In these cases severe facial injuries resulted with localized but 
great bony damage. Others (13 per cent) were patients who had been struck 
by a mass of masonry, or hurled headfirst onto it. Still others (36 per cent) 
experienced other accidents, such as head-on crashes in automobiles, motor- 
eyeles, or airplanes. In the latter, a maximum of bone damage and displace- 
ment involving both the maxilla and mandible was experienced with a minimum 
of soft tissue injury. Because of this large inclusion of civilians, patients of 
all age groups are encountered, and a large number of women are included, the 
proportion being 18 females to 100 males. Many of these injuries occurred in 
people sitting quietly at home. 

These experiences should serve us in our preparation for a possible emer- 
gency. We should form hospital units staffed by men trained in the care of 
face injuries and traumatie surgery of the jaws, such as the E.M.S. Maxillo- 
Facial units that have at their disposal a completely equipped, properly staffed 
dental ambulance to bring patients from the place of injury or from other 
suburban hospitals to a central station, where proper and expert treatment is 
available. In addition, all dentists should prepare themselves to give proper 
first aid to patients that have suffered injuries to the face, jaws, and teeth, 
whether they serve in an official capacity or in private practice only. 
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Abstracts and Reviews 


Tumors of the Upper Jaw: [By Carl W. Waldron, Surg. Gynec. and Obst. 72: 
503, Feb. 15, 1941. 


The author discusses most particularly the diagnosis and treatment of the 
more common benign tumors and certain unusual tumors of the upper jaw and 
sinuses. A classification of these tumors is given which is of practical value to 
the surgeon. 

The first group of tumors discussed are the odontomes. Particular atten- 
tion is given to the so-called epithelial odontomes. The diagnosis of cystic 
odontomes rests with careful clinical examination of the oral region as well as 
rhinoscopic examination. If permanent teeth are missing with no history of 
extraction, the presence of a dentigerous cyst should be suspected. The methods 
of treatment are dependent upon the extent of the odontome. If small, it may be 
completely removed by enucleation of the cyst walls. Where, however, this pro- 
cedure might result in perforations into the nose or maxillary sinus, the Partsch 
operation is advocated. Cysts that encroach upon the maxillary sinus may be 
treated by the Caldwell-Luc procedure. In those instances where the odontome 
not only obliterates the sinus but extends under the floor of the nose as well, a 
two-stage procedure is suggested. A Partsch operation is first performed for 
the purpose of obliterating that portion of the cavity beneath the floor of the 
nose. When this has been accomplished, the Caldwell-Lue cyst procedure may 
be undertaken. In the case of adamantinomas of the maxilla and sinuses the 
entire tumor must be removed to prevent recurrence. 

Osteogenic sarcomas, squamous-cell epitheliomas and adenocarcinomas are 
also discussed from the standpoint of diagnosis and treatment. The latter two 
neoplasms are of particular importance since they account for about 70 per cent 
of all primary and secondary malignant tumors of the antrum. 

—wNS. J. Kreshover. 


Announcement 
The Fall Meeting of the American Society for the Advancement of General Anes 
thesia in Dentistry will be held on Monday evening, Oct. 27, at the Midston House, 38th 


Street and Madison Avenue, New York City. 
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BRIEF REVIEW OF ANATOMY, BLOOD AND NERVE SUPPLY OF 
THE MOUTH, JAWS, AND TEETH 


RosBert M. Green, M.D., Boston, Mass. 


HE mouth is the first chamber of the alimentary system. If it could be kept 

really clean, there would be little reason why there should be infection in the 
body elsewhere. The mouth is placed between the jaws, the maxilla and the 
mandible, which constitute a larger part of the boundaries of the oral cavity. 
The maxillary bone of the upper jaw is a narrow fragile shell, with the maxillary 
sinus occupying the major portion of its body, which makes it particularly sus- 
ceptible to mechanical injuries and blows. The mandible is a more substantial 
bone and horseshoe in shape. The hyoid bone, though under the tongue, should 


also be ineluded, as it also enters into the discussion. 
ANATOMIC CONSIDERATIONS IN FRACTURES OF THE JAWS 


The first points which I would emphasize are the factors dealing with frac- 
tures of these bones. These may be due to gunshot injuries, or war injuries. 
When the maxilla becomes crushed, the zygomatie bone, which is continuous with 
the zygomatic prominence of the cheek, is pushed into the sinus, and replacement 
of this type of fracture may be accomplished in two ways: 


1. Penetration by grasping foreeps through the substance of the cheek, 
which will engage the zygoma, and by proper manipulation, result in 
reduction of the fracture. 

2. The introduction of a substantial probe into the nose, and into the maxil- 
lary sinus through a drainage opening in the middle meatus. The reduc- 
tion is accomplished by an outward thrust, while at the same time, trac- 
tion is applied to the zygomatic bone to draw out the telescoped maxilla. 


With blows impinging upon the teeth of the maxilla, the latter are likely to be 
pushed into the maxillary antrum, particularly the molars and second premolars. 

The hyoid bone is occasionally injured, not merely by gunshot wounds, but 
by injuries in which the neck is grasped, which can result in fractures. The 
mylohyoid muscles form the floor of the mouth and support the hyoid in a sort 
of a sling, so that it is underslung from the mandible and ean be readily dis- 
placed. It is useful to remember that the line of occlusion of the teeth is in the 
level of the second cervical, the mandible and hyoid on the level of the third and 
fourth cervical vertebra, respectively. Losses of substance from gunshot in the 
mandible are best replaced by segments from the fifth or sixth ribs, utilizing the 


angle of the rib to simulate the angle of the jaw. 


*Remainder of papers will appear in following issues. 

Associate Professor of Applied Anatomy, Harvard Medical School, Instructor in Gynecol- 
ogy, Harvard Medical School, and Surgeon-in-Chief of Gynecology and Obstetrics, Boston City 
Hospital. 

Lecture delivered before Massachusetts Dental Society 1941 Educational Course, Boston 
City Hospital, Boston. 
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LOCATION OF EXTERNAL CAROTID ARTERY 


In carcinoma, which may involve the upper or lower jaw, resection of the 
mandible is often indicated. The operation is preceded by ligation of the ex- 
ternal carotid artery. The external carotid is the chief source of blood supply 
to the entire region of the mouth and jaw. If you are preparing to ligate the 
external carotid, it is to be remembered that the point of bifureation of the 
common carotid is on the level of the upper border of the thy roid eartilage. At 
this point, the external carotid is anteromedial, and the internal carotid is 


posterolateral in relative position. 
THE ANATOMY OF THE TEMPOROMANDIBULAR JOINT 


The temporomandibular joint has a coneave articular surface posteriorly. 
In the simple opening of this joint, the movement takes place in the posterior 
concave portion of the socket. In the maximal opening of the jaw, the heads of 
the condyles on both sides slide forward, so the jaw is protruded as well as 
opened. This is an unstable position, and an injury occurring when the jaw 
is in this position may cause dislocation of this joint, which may be unilateral 
or bilateral. When dislocation takes place with fatigue and relaxation of 
the closing muscles of the jaw, the external pterygoid draws the condyles 
forward and allows the mandible to slip forward in a locked position. Most 


primary dislocations take place in this manner. 
THE MUSCLES OF MASTICATION 


The muscles of mastication consist of two 2roups, those that close and those 
that open the jaw. The muscles which close the jaw are the muscles of mastieca- 
tion, made up of the masseter, the temporal, and the internal and external 
pterygoids. Ordinarily, the jaw drops by relaxation, but the depressor muscles 
act also. These are the digastric, which arises from the mastoid process, and the 
platysma myoides, the flat, superficial musele of the neck. The latter is supplied 
by the cervieal branch of the facial nerve and the former, in its posterior part, 
by the seventh nerve; the anterior part, by a branch of the third division of the 
fifth. 

THE MUSCLES OF EXPRESSION 

The cheeks are formed by the buecinator muscles which, with the orbieularis 
oris, rate as muscles of expression. To move the lips, both the buecinator and 
orbicularis oris come in use. 

THE TONGUE 

Within the interior of the mouth is the tongue, which consists of both 
intrinsic muscles and extrinsic muscles. By the action of these muscles, the 
movements of protraction and retraction are performed. The motor nerve 
supply of all the muscles of the tongue is by the hypoglossal or twelfth cranial 
nerve. 

The blood supply of the tongue is derived from the lingual artery, and 
this lingual artery is a branch of the external carotid. If one is dealing with 


uncontrollable hemorrhage of the tongue, or is to remove the tongue or a portion 
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of it because of some malignancy, the lingual artery on one or both sides is 
ligated. The incision for ligation is made at the level of the greater cornu of the 
hyoid bone, which is crossed by the lingual vessels. 

We should be familiar with the strawberry tongue of searlet fever, with the 


tongue of measles, with glossitis, and with a variety of conditions, such as tuber- 


culosis and carcinoma of the tongue, as well as syphilis, both the primary and 
secondary stages. One of the relatively rare tumors seen on the tongue is thyroid 
tumor of the tongue, occurring at the foramen cecum where the thyroglossal duet 
opens in the embryo. 

The sensory nerve supply of the tongue is derived partly from the lingual 
braneh of the third division of the fifth, and partly from the glossopharyngeal 
nerve. The glossopharyngeal supplies the posterior third of the tongue while 


the lingual supplies the anterior portion. 
THE BLOOD SUPPLY AND INNERVATION OF THE TEETH 


The blood supply of the teeth and jaws is derived from the external carotid 
via the internal maxillary artery, one of its two terminal branches. Deep to the 
parotid gland, the internal maxillary branch passes obliquely and enters deeply 
into the pterygopalatine fossa. It gives off a series of branches which are as 
follows: the inferior alveolar, the branch supplying the lower jaw and its teeth ; 
and, the three superior alveolar branches for the upper jaw, the posterior 
superior alveolar, the middle superior alveolar, and the anterior superior. The 
inferior alveolar artery and its accompanying nerve enter the mandibular canal 
on the medial surtace of the ramus of the mandible and have their terminal su- 
perficial branches on the anterior aspect of the mandible between the mandibular 
premolar teeth. In excision of the mandible, hemorrhage would of course be 
prevented by ligation of the external carotid artery. 

The mandibular teeth are supplied by the inferior alveolar nerve from 
the third division of the fifth. The inferior alveolar is seen first behind the 
lingual, and later passes forward in the mandibular canal. In the maxilla, the 
posterior superior alveolar nerve supplies the three maxillary molar teeth; the 
middle superior alveolar supplies the two premolar teeth; and the anterior 
superior alveolar, the cuspids, and ineisors. These are branches of the infra- 
orbital branch of the main trunk of the second division of the fifth, which emerges 
from the foramen rotundum. 

In anesthetizing the entire area of the second division of the fifth nerve, as 
may be done with alcohol for the control of facial neuralgia, experts can earry 
a needle through the infraorbital canal along the floor of ithe orbit, carrying the 
infiltration of aleohol along with the needle and producing relief from neuritis 
of this nerve. A more effective route for nerve block, however, is approaching it 
from the side. The needle enters in the hollow below the zygomatic bone at an 
angle of 45 degrees to the side of the maxilla and the side of the face. When so 
placed, it can be allowed to follow the posterior surface of the maxilla so that 
the point finally enters the pterygopalatine fossa where lies the sphenopalatine 


ganglion, through which passes the maxillary nerve. 
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EXTERNAL HEAT AND COLD THERAPY IN ORAL SURGERY 


Tuomas Hennessy, D.M.D., Boston, Mass. 


N ORAL surgery heat and cold therapy is very important both in preoperative 

and postoperative conditions. In the large majority of cases, it is practically 
indispensable. The actual application of hot or cold compresses, of course, is 
usually performed by the nursing staff; but the oral surgeon, who has assumed 
the responsibility of a surgical operation, is equally responsible to prescribe the 
proper procedure of the application of the heat or cold, as he would be to pre- 
seribe other medication. 

The theory of heat and cold therapy is not difficult to understand, although 
there are some who disagree as to when heat or cold should be applied, and we 
do see some cases where cold is being applied that would do better if heat were 
used. This is usually due to a misunderstanding between the oral surgeon and 
those in charge of the care of the patient, or the patient himself, if he is ambu- 
latory and is treating himself. Heat or cold, properly applied, is very helpful 
and will make the patient more comfortable. 

Heat and cold therapy is used routinely for hospitalized patients in all oral 
surgery cases, and, as a rule, it is quite well understood by those in charge when 
heat or cold should be applied; but on account of the possibility of a misunder- 
standing, the oral surgeon should check daily, and be sure that the proper treat- 
ment is being carried out. 

Heat and cold therapy is indicated in inflammatory and infectious processes, 
which should be thoroughly understood. Inflammation is the direct result of 
injury to human tissue; it is defined as a succession of phenomena exhibited in 
living tissue following trauma or bacterial invasion. 

Before the advent of the microscope, many confusing theories were ad- 
vanced concerning inflammation. We all remember, and probably shall never 
forget, the rational picture under the low-power microscope of the transparent 
web of the frog’s leg. The corpuscles of the frog are larger than those of the 
mammal, and, therefore, can be seen under low power. In the web of the frog’s 
foot, three kinds of blood vessels can be identified: the arterioles, the capillaries, 
and the veins. The arterioles may be recognized by their pulsation, and the 
capillaries by their thin walls consisting of endothelium only. The veins are wide 
vessels and do not pulsate; their walls are not quite as thick as those of the 
arterioles. The tissue between the blood vessels consists of loose connective cells, 
pigment cells, and epithelial cells. The flow of blood is quite rapid and in the 
wider vessels the corpuscles keep to the center of the stream. 

If the web is irritated with a needle, almost immediately there is a large 
increase in the number of capillaries in the microscopic field; at the same time, 
there is a dilation of the arterioles with the result that there is a great increase 
in the flow of blood to the part. This accounts for the clinical finding of redness 


Visiting Oral Surgeon, Boston City Hospital, Oral Surgeon-in-Chief, Old Soldiers’ Home 
Hospital, Chelsea, Mass 

Lecture delivered before Massachusetts Dental Society 1941 Educational Course, Boston 
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The great increase in the number of visible capillaries indi- 


cates that only a small number of capillaries are in use at any one time. The 


irritant has dilated them through action of the sympathetic nervous system. 


After some moments, it will be observed that the vessels become crowded with 


corpuscles and what was originally a rapidly moving 


stream of corpuscles sur- 


rounded by a layer of plasma adjacent to the walls, has become transformed 


into a densely packed mass of cells. 


At the same time, 


it will be noticed that the 


tissue has become somewhat swollen, evidently due to the eseape of plasma cells 


from the cireulation. 


Apparently what has happened is this: the injury has 


dilated the capillaries, the permeability for fluids of which has been so increased 


that the plasma leaks out into the tissue, with the result that the blood which 


enters the veins consists mostly of a mass of corpuscles. 


Naturally this state of affairs causes considerable slowing of the blood 


stream and individual cells can now be distinguished. 


Clear colorless cells have 


dropped out of the main stream, and have become stragglers. These are the 


leucocytes, especially the polymorphonuclear type, the neutrophiles, and some- 


thing seems to be making them stick to the walls of the capillaries in the injured 


area. At first this union is temporary, and they break loose again, and slowly 


find their way out into the vein; soon an increasing number become adherent to 


the endothelium, and, by a process of locomotion which is common to ameboid 


cells, they manage to squeeze through the intercellular spaces and progress to 


the injured area. 
their progress to the injured area, emigration. 


The adherence to the endothelium is called margination and 


Having in mind the phenomena occurring in the process of irritation and 


inflammation, 


accumulation of pus (dead 


leucocytes) may follow, it would appear that the application of cold should be 


instituted in the early stage of inflammation and in comparatively uninfected 


tissue. Cold contracts and heat expands when applied to human tissue. Cold 


will not penetrate the tissues unless frozen, but it causes a constriction of the 


blood vessels and reduces the flow of blood to the part. 


If the vessels and inter- 


cellular spaces become so clogged that there is extensive swelling and surface 


heat, this is the time to apply heat. 


Heat expands or dilates the blood vessels by stimulation of the sympathetic 


nerves. 


burning. 


Heat will penetrate the tissues about one or two centimeters Without 


This superficial heat, if moist, will render the blood vessels more per- 


meable, so that the white blood cells, with all of the antibodies, may pass through 


the vessel walls to reach the field of infection with greater ease and in larger 


numbers. 


Most authorities agree that dry, cold packs, such as the ice bag, are prefer- 


able to the moist. 


When the extraction of teeth involves considerable trauma 


due to prolonged manipulation, the ice bag may be applied as an abortive meas- 


ure. Ice is also a good postoperative measure to prevent swelling in alveolectomy. 


Cold compresses should be discontinued if there is increased pain. Interrupted 


use of one hour on and one hour off may be recommended until the inflammatory 


process appears to be controlled. 
not be continued too long; 
If the patient complains of pain and there is a rise in tem- 


short duration. 


Application of cold in infected areas should 


that is, the abortive period in infected cases is of 


| 
and realizing that infection and 
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perature and considerable swelling, the ice shonl& be removed and mild dry 
heat applied for a few hours, then moist heat continually until the abscess points 
on the surface and is ready for incision and drainage. 

Dry heat may be applied by means of the hot-water bottle, the salt bag, 
ete. Moderate dry heat will tend to relax the blood vessels and facilitate the 
circulation, which will make the patient more comfortable. If, however, the 
swelling persists, such as is the case in phlegmons of the face and neck, and 
cellulitis, which is usually accompanied by temperatures ranging from 100° to 
104° F., hot moist compresses are advisable. This is the stage of inflammation 
accompanied by infection. If it is deep-seated, the superficial hyperemia caused 
by the hot moist application will influence the circulation of the underlying parts 
and soften the walls of the vessels, thereby assisting in the pointing of the 
abscess. The type of hot moist dressing most commonly used is the flaxseed 
poultice because it is both an emollient and demuleent, that is, it allays irritation 
and softens the tissue. Flaxseed poultices should be as hot as the patient ean 
tolerate, but eare should be taken not to cook the tissue, as this would defeat its 
purpose. Vaseline may be used on the face and lips to prevent drying and 
blistering of the skin. 

In fractured jaws cold should be applied as soon as possible; it will allay 
the pain and reduce the inflammation. Cold packs should be continued from 
twelve to twenty-four hours, but if the edema and swelling persist, they should 
be discontinued and heat applied. 


CONCLUSION 


In conclusion, it would appear that the application of cold is limited to the 
early stages of inflammatory processes. When dealing with infectious processes, 
the temperature chart is an important guide; it is a help in determining the typ 
of infection we are dealing with—staphylocoecus, streptococcus, or mixed 
strains. High temperatures are not to be feared as much as the cause responsible 
for them. High temperatures in cellulitis or infections of deep-seated origin 
involving the deep fascias of the sublingual and retropharyngeal spaces is an 
indication that the patient has a good resistance and is putting up a good fight. 
Therefore, cold which decreases the body temperature is contraindicated in 
such eases. 

Heat stimulates all cellular activity of the body tissue and hastens all 
chemical reactions, thereby increasing resistance to infection. In suppurative 
inflammation, heat should be applied to localize the inflammation and _ to 
facilitate drainage. It is safe to say that almost all cases of oral surgery in 
volving considerable trauma, such as difficult extractions, the removal of re- 
tained roots, alveolectomy, apicectomy, etc., should be treated postoperativels 
by the application of cold, preferably the ice bag. It should be continued at 
one-half hour intervals until the inflammation has subsided; if the patient com 
plains of discomfort, it may be discontinued for one hour and then continued, 
or mild dry heat may be substituted. If the edema is persistent and there is a 
rise in temperature, and symptoms indicate the presence of infection of a deep 
seated nature, hot moist compresses should always be employed: that is, the 
flaxseed poultice. 
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DRAINS AND ITRRIGATIONS IN ORAL SURGERY AND EXODONTIA 


Winuiam H. Canavan, D.M.D., Boston, Mass. 


RAINS and dressings following the extraction of teeth and operations in- 
volving minor surgery in the mouth and on the jaws have been of recent 
interest to the dental profession. While the general surgeon relies on drains 
to carry off infection in abdominal and orthopedic operations, the dentist and 
oral surgeon, until the past few years, has been obliged to depend wholly upon 


nature to assist his patient in a speedy recovery. 
DRAIN AGI 


There are certain principles coneerning drainage which should be kept in 
mind. The existing principle of drainage in other parts of the body can be 
utilized in the mouth and jaw. Mindful of this situation, we can compare the 
opening and drainage of an alveolar abscess or osteomyelitis of the jaw with 
similar treatment of a fulminating appendix or diseased bone tissue in the femur. 
An abscess in the bone or soft tissue of the mouth contains pus and necrotic 
tissue. Often there are also blobs of juicy necrotic material and lumps of fibrin 
infiltrated with pus cells as well as decomposed tissue in the discharge. The 
condition is exactly like an infected granulating wound in any part of the body. 
After incision, an antibacterial lymph flow sets in with active phagocytosis for 
the purpose of killing the bacteria in the wound. If all the necrotic tissue does 
not pass out as a result of the incision, provision must be made for it to flow out 
gradually. Mechanical measures undertaken for this purpose are termed drain- 
age. Drains of any sort, whether gauze, glass, rubber, ete., when introduced 
into the infected tissue, are foreign bodies, and establish a channel from the 
surface to a center of activity in the tissue in which such conditions exist. It 
prevents exudate from collecting and remaining uncer tension. When a foreign 
body is pushed into a wound, a zone of reacting cells accumulates about it. 
The rapidity with whieh this cellular infiltration forms varies with the different 
tissue In bone and tissues around the face and jaw, this is a fairly rapid 
process, usually twelve to eighteen hours. 

If the abscess is deep, unless drainage is provided either by rubber dam 
or iodoform gauze with vaseline, the soft parts fall together, and heal before 
all the necrotic tissue is separated and discharged. The pus, therefore, reac- 
cumulates, and reinfection takes place. The condition becomes as bad as before 
operation, if not perchance worse. This stuffing the wound with gauze in super- 
ficial infections, like an alveolar abscess, blocks drainage, because gauze does 


not act as a wick. It takes up exudate by eapillary attraction, distributing it to 
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the overlying dressing. In a very short time, the fibrino-plastic matter in the 
exuded lymph, the fibrin already in the exudate, the masses of necrotic tissue, 
have completely filled the meshes of the gauze, and have made of it a non- 
absorbing foreign body, almost impermeable to fluids, and have firmly glued 
the gauze, unless it is very loosely inserted, to the margins of the wound. 

A word in regard to the technique of drains. As primary pack, gauze 
tape should be firmly inserted in order to effect a pressure necrosis from the 
abscess walls. This will cause clean sloughing. The pack is allowed to remain 
for twenty-four hours and then should be changed daily to prevent absorption 
of necrotic material. This is continued until all signs of sepsis have disappeared, 
the drain being shortened with each successive dressing. In some eases, rubber 
tubing is essential, for example, in osteomyelitis following a compound fracture 
or gunshot wound. Rubber tubing has the advantage of reaching the center of 
infection, and, if a long period of drainage is necessary, the rubber tubing, 
which is firmly fixed, does not have to be changed as frequently as gauze. 

In drainage by tube, the position must be seriously considered. The tube 
must be inserted at the lowest point possible to obtain the aid of gravity. It 
must be inserted with great care to prevent buckling in the center, which 
naturally impedes and may even prevent drainage. It must be inserted at 
exactly the right distance, as a tube only half inserted defeats its own purpose, 
just as does one foreed in too far. Through this tubing, daily irrigation ean be 
earried out. A safety pin passed through the side of the rubber tube usually 
suffices to hold the drainage tube in its proper place. After the tube is in place, 
drainage must be maintained while the slough is separated. At the daily 
dressing, the amount and character of the discharge is noted and the temperature 
eurve and pulse rate for the twenty-four hours are considered. You will notice 
immediately if there is a blocking of the drain, by the amount of discomfort, 
the elevation of the temperature and a very definite prostration. For the past 
three years, due to insistence on thorough drainage and irrigation daily, we 
hardly ever see the old dressing soaked with foul smelling discharge. With the 
advent of perhexogen and iodine-plus, the recovery is quicker, scars are less in 
size and disfigurement, and the clinieal picture is a pleasing one. 

With a folded rubber dam, there is far less danger of lack of drainage from 
the surrounding tissue, but if the exudate contains morsels of necrotic material, 
an adequate exit is not provided. Furthermore, the tract of the drain is much 
more liable to become distorted and irregular. Where the exudate is moderate 
and there is no distinct cavity and little necrotie tissue, a rubber dam drain is 
preferred. 

ANTISEPTICS 

To promote and hasten the cleaning of infected wounds after these essential] 
éondition have been established, chemical treatment is instituted. The most 
obvious aim is the destruction of the bacteria present in the discharge and on 
the walls of the infected cavity. Its second aim is to aid, by the chemical action 
on the tissues, the complete solving of the necrotie fragments and the outward 
flow of the lymph. The principal chemicals used comprise normal salt solution, 
hydrogen peroxide, perhexogen, gentian violet, methylene blue, Dakin solution, 


and metaphen. 
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There iS, however. another action ol chemicals which may be deseribed as 
purely mechanical. It is the action of flushing the wound with fluid to remove 
the coating produced by secretions containing fibrin and microbes, which so 
readily collect and dam back the lymph. Flushing the wound at regular inter 
vals dislodges loose septic material, moving if toward the orifice. Perhexogen 
seems to be the best agent we have at present, and if used eve ry day, or more 
often if indicated, keeps the lumen of the tube free for the discharge to keep 
running evenly at all times. 

[It is safe to say that no infected wound or infected focus in the tissue can 
be completely disinfected by a chemical solution. The only safe way is a 
steady irrigation at regular intervals, or a gauze pack with medication changed 
at definite periods so that it will not lose its medicating effect and become a 
sticky plug. 

The common habit of squeezing and pressing the infected part at the time 
of the dressings or irrigations should be stopped. If adequate drainage is had, 
the pus which is free in the cCavil will drain out, and if it is in the tissue ad 
jacent to the wound, pressure is just as likely to force it farther into the tissue as 
into the abscess cavity. It is even like septic thrombi dislodge because of this 
and enter the circulation. 

There is a certain kind of drain known as a wick, which is a very small 
medicated strip of gauze used principally for the relief of pain. A wick is in 
dicated following the removal of unerupted and impacted mandibular third 
molars. and is ot value in CaSeCS follown 7 Ss irziecal removal ot exostosed roots 
Such dressings ot VAUZe fir) Th hie ld in position when packed into the socket also 
aid in controlling hemorrhage following extraction or laceration of tissue. In 
septic wounds a dressing ot orthoform, t] Vi ioliodide, aspirin, white vaseline. 
and mineral oil should be introduced Plain gauze with gentian violet is 
preferable in other instances, especially if iodoform produces an unfavorable 
reaction or causes nausea. 

I believe that free rinsing during the first twe vV-toul hours 1s responsible 
for many sore mouths and must be discouraged Not only will secondary bleed 
ing occur, but eventually a dry or infected socket may be the result. The ap 
plication ot a strip of sterile VAUzZe, double d to twice the size of the area involved 
and dipped in a warm saline solution, will prove most beneficial, but a dry 
sponge will do if the saline solution cannot be obtained. 

In the dry socket or alveoliti, with its attending persistent pain and dis 


comfort, the application of 5 per cent 


iodoform tape is almost magic 


enaiacol on 
in its relief. Drving the socket carefully, followed by a gentle curettage to 
insure a little bleeding, and the application of guaiacol, chloroform, and liquid 
petrolatum in equal parts is of immense valu 

By no means do we disregard the formula of orthoform. thyvmoliodide, 
aspirin, vaseline, and mineral oil. This is a specific in postoperative conditions 
whieh are not due to a dry socket and controls pain in the jaws It is gently 
applied, not stuffed into the alveolar space, and will bring around a very pain 
ful area to normal recovery. 

Pericoronal infection is another condition in which a drain or wick may be 


indicated, especially if it occurs around partly unerupted mandibular third 
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molars. A gentle flushing with a normal salt solution directed under the peri- 
coronal flap, to remove, with gentle pressure, pus or other septic material that 
may be present is the beginning of conservative treatment of this most fre 


quent infection. Such treatment for this particular situation is important as 


the extraction of the molar without previous medication, or only the injection ot 


a local anesthetic, has caused many septic infections with resultant osteo- 
myelitis, which necessitated opening the face for drainage. In isolated cases 
this has resulted fatally. A wick saturated with a solution of gentian violet 
or methylene blue is inserted under the gingival flap. This is followed by hot 
gargles or irrigation that will bring marvelous results. After two or three days of 
such treatment, the molar may be removed safely, but I would suggest a drain 
be placed into the socket for another twenty-four-hour period as a prophylactic 
postoperative measure. 

It is evident, therefore, that drainage has its place in oral surgery, just as 
in other branches of surgery. In the past this truth has not always been 
realized, and many evils have resulted. I am a firm believer in the use of drains 
in the following conditions: 

In deep bone wounds and in soft tissue infections. These comprise alveolar 
abscesses opening outside or inside the face, osteomyelitis, and other bone infeec- 
tions in the jaw, such as follow trauma, fractures, or other injuries. 

In postoperative pain for the relief of pain, drainage with medication is 
indicated. Medicinal applications serve both to subdue infection and to control 
postoperative pain following extraction, incision, and curettage. 


In hemorrhage which is controlled by pressure. 
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VINCENT’S INFECTION OR FUSOSPIROCHETOSIS 


Kurt H. THoma, D.M.D.. Boston, Mass 


INCENT’S infection demands the united attention of civilian and military 

health officials, dentists, and physicians alike, because it is a specific infec 
tion, caused by well-known types of microorganisms transferable from one person 
to another, an infection which often assumes epidemie proportions. 

The exciting cause of the disease is the Bacillus fusiformis and the Spirillum 
of Vinee nt. These occur frequently in normal mouths, particularly in the erevices 
formed by gingival flaps overlying the partly erupted third molars. The 
growth of these organisms is greatly benefited by the presence of streptococci 
or diplocoee!, which, however, occur in much smaller numbers than the Vineent’s 
organism. This phenomenon is probably due to the consumption ot oxygen by 
the former which favors the development of the latter. Tunnieliff, Fink, and 
Hammond (1936) point out that fusiform bacilli and spirilla are pathogenic 
when the vitality of the tissue is impaired. They found that Vineent’s infee 
tion develops in dogs on a diet causing black tongue, which corresponds to 
pellagra in man. The contagiousness of the disease is illustrated by its oceur- 
renee in several individuals of the same family, or in the inhabitants of one 
college dormitory, or a military unit. Wisan (1935) states that epidemies of 
Vineent’s infection were reported in Battle Creek, Mich., during October, 1933, 
when 120 students in one school were infected from two ear: iers. December, 
1933, there were 350 cases reported in one of the large cities of New Jersey. 
Goodrow (1936) reports that in the spring of 1935 the disease gained such head- 
way among school children and adults in the San Luis Valley section of Colorado 
that the American Red Cross inaugurated a three months’ campaign in five 
counties to stamp out the disease. Of 9,404 persons examined 40.21 per cent 
showed positive clinical and laboratory findings. Whole families were affected. 

As Tunnicliff and his associates stated predisposing conditions are of ex- 
treme importance, and it may be pointed out that predisposing causes also 
may be endemic in nature, affecting small or large groups, and thus aid in the 
occurrence of epidemics. A typical example is the lack of fresh food in the 
trenches during war. There is some evidence that the Spirillum of Vincent and 
Bacillus fusiformis occur in mouths with unimportant pathology, and most in- 
vestigators feel that these organisms are not pathogenic unless the tissue vitality 
is lowered. Pellagra and scurvy are frequently complicated with Vincent’s in- 
fection, which points to nutritional deficiencies as an important predisposing 
factor. Kirkpatrick and Clements (1939 found the so-called ‘‘New Guinea’’ 


mouth, an exceedingly vicious disease with a death rate ot 7 per cent, to be 
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identical with Vineent’s infection. Experiments showed that addition of certain 
vitamins to the diet, especially those contained in brewer’s yeast, and vitamin 
C resulted in marked improvement. Yeast and vitamin C gave better results 
than vitamin C alone. The important role the vitamin B complex, especially 


nicotinie acid, plays in this disease is illustrated by a patient who suffered from 


~ 
4 
Fig. 2.—Smear from } t erupt t r showing pus cells, fusiform bacilli, spirilla of 
Vir t t t nd other organisms 
an uleer in the mouth which was infeeted with Vineent’s organisms. Dr. Weis- 


berger treated him with nicotinic acid, 100 me. per day, which resulted in a com- 


plete cure in four days without any local applications (Figs. 1 to 3 
Other general constitutional factors which favor infection are debility, 


fatigue, and blood dvserasias ios. 4 and 5 : The frequent occurrence of 
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spirochetal infection in agranulocytosis has been reported by a number of in- 
vestigators, and it was specifically pointed out by Kitchin (1934) that the pres- 
ence of polymorphonuclear cells in the peripheral blood circulation is an impor- 
tj tant factor in the control of the infection. 


Fig. 3.—Vincent’s gingivitis and ulcer on buccal mucosa. (Courtesy of Dr. Weisberger.) 


Fig. 4 Patient after treatment with nicotinic acid (Courtesy of Dr. Weisberger.) 


Local influences must be carefully considered, especially the following: 
Lack of oral hygiene; traumatie gingivitis caused by irritating fillings and 
dentures, and subgingival calculus; and chemical irritation, especially from 
tobacco. Gingival flaps on partly erupted teeth, and periodontal pockets both 
form important places from where residues of the infeetion will cause recur- 


rence of the disease after treatment. 


A 
/ 
\ 


482 Kurt H. Thoma i 
Clinical Findings.—Vineent’s infection may affect the gingiva only, when 
it is spoken of as uleeromembranous gingivitis or Vineent’s gingivitis. In other 
cases the entire oral mucosa is involved, when the term Vincent’s stomatitis ap- 
plies. If the infection also involves the throat the term Vincent’s angina may 
be used. 
We may distinguish an acute and subacute form of Vincent’s infection. 
The acute type is more often general in nature—Vincent’s stomatitis—while 
the subacute form is often restricted to the alveolar mucosa. 
i 


Fig. 5.—Smear taken from ulcer showing Vincent’s organism 
ACUTE VINCENT’S STOM ATITIS 


This is an inflammation of the mucosa of the lips, the cheeks, palate, and 
alveolus. The tongue may be involved, when it is swollen and shows evidence 
of ulceration and desquamation. In such cases there are, as a rule, pyogenie bae- 
teria present. The patient has fever, 99° to 102° F., and complains of malaise 
and debility. There may be an increased leucocyte count, generally, however, 
not over 10,000 with a slight lymphocytosis. Bryant (1929) reported the follow- 
ing relation of polymorphonuclear and lymphocytic percentage before and after 


treatment: 


POLY MORPHONUCLEAR LYMPHOCYTIC 

PERCENTAGE PERCENTAGE 
Case 4. Before treatment 42.0 53.0 
After treatment 68.0 20.0 
Case 5. Before treatment 37.5 51.0 
After treatment 65.5 °6.0 


Other symptoms are pain when eating or brushing the teeth, a disagreeable taste 
in the mouth, and fetid breath. The saliva is thick and viscid, and in Vineent’s 
angina there often is drooling due to dysphagia. The disease is self-limited, but 
although the general symptoms disappear, the uleeromembfanous gingivitis 
tends to persist. 
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Figs. 6 and 7.—-Ulceromembranous gingivitis in lymphatic leucemia 
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(CUTE VINCENT’S GINGIVITIS 
This is also called acute ulceromembranous gingivitis. There is marked . 


inflammation of the marginal gingivae. First small grayish uleers form in the 
interproximal spaces flattening out the interdental papillae (Figs. 6 and 7). 
These ulcers progress on the outer and inner side of the teeth and soon form a 
continuous slough. The gingival margin becomes separated (Fig. 8) and 


Fig. 8&8. Acute Vincent’s gingivitis. 


Fig. 9.—Smear from Vincent's infection showing fusiform bacilli and spirilla of Vincent's. 


erevicular ulcers form causing a deep destruction of the periodontal tissues with 
loosening of the teeth. The ulcers are covered with a grayish brownish slough, 
not at all a membrane as the name of the disease implies (Fig. 9). When re- 


moved a bleeding surface is exposed. 
SUBACUTE VINCENT’S GINGIVITIS 
This disease may be the termination of the acute type, or may be due to a 
very mild form of the infection. There may be pain, and the gingiva may be 
sensitive to touch, but the acute discomfort is less; there are no constitutional 
symptoms. The gingival margin is as a rule hypertrophied (Fig. 10) and after 
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it is everted (Fig. 11), generally shows no evidence of ulceration and slough. 


Acute exacerbations may occur, generally with the appearance of small neerotie 
areas, especially of the interdental papillae or around partly erupted third 
molars. Quite frequently there are marked subgingival deposits of ealeulus 
and other dental defects which play a part in the disease. Such patients are 
carriers, a danger to themselves and others. 

Complications.—The regional lymph glands are frequently enlarged and 


tender, and Vincent’s angina may develop with ulcerations about the tonsils. 


Fig. 10.—Subacute Vincent's infection iowing hypertrophied gingival margins, 


Fig. 11. Eversion of gingival margin in Vincent's infection. 


Bock (1938) reported inflammation of the sublingual salivary glands with dis- 
charge of 10 to 15 ¢.c. of sanguineots, turbid, serous exudate containing Vincent’s 
organisms. Extensive bone necrosis may result with recession of the periodontal 
structures and exposure of the roots, in severe cases sequestration of the teeth. 
Other parts may become involved. Smith (1936) writes that the organisms may 


involve the adjacent structures infecting ihe sinuses, eyes, ears, nose, esophagus, 


voeal cords, trachea, bronchi, and lungs. The o.ganisms may be swallowed and 
infect the colon or appendix. Haygood (1938) states that bronchiectasis, lung 


abscesses, and pulmonary gangrene frequently result from extension of the in- 
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fection from the mouth. The administration of general anesthesia in the presence 
of Vincent’s infection in the mouth should be avoided on account of the danger 
of aspiration followed by lung infection. 

The danger of oral surgical operations in the presence of Vincent’s infee- 
tion should be pointed out. Cases of death resulting from even simple extrae- 
tions have been reported. Piergili (1929) reported a case in which a dentist 
extracted a root in the maxilla with local anesthesia in the presence of Vin- 
cent’s infection. After four hours the patient had marked fever, and extensive 
gangrene of the mucosa, resulting fatally on the twelfth day of the disease. 

Histopathology.—The gingiva shows an extensive destruction of the epithe- 
lium and surface of the corium without corresponding reaction in the under- 
lying tissue (Figs. 12 and 13). By special stains, Warthin stain or the Levaditi 
method, it is possible to demonstrate the organisms in the lesion. The largest 
number of organisms are located just below the necrotic tissue and in chronic 
cases they are often arranged in palisade fashion. From here they extend into 
the living tissue. 

Bacteriologic Diagnosis.—Generally the diagnosis is made by examination 
of a smear from the surface of the uleerating areas. The organisms may occur 
in enormous numbers outnumbering any other bacteria that may be present. 
The severer the infection the more numerous are the organisms. There is some 
evidence that the fusiform bacilli and spirochetes act in symbiosis. Whether 
the predominance of one or the other alters the clinical picture of the dis- 
ease is not clear. According to my own experience in subacute Vineent’s infee- 
tions there are few fusiform bacilli, while the spirilla are found in enormous 
numbers. 

Treatment.—As the disease involves a publie health problem, preventive 
measures are of great importance. Shirazy’s article in the /nternational Clinics, 
1940, is recommended for study. 

The treatment consists, first of all, of general medication to correct under- 
lving factors if such have been discovered by careful physical examination. 
Aseorbie acid and nicotinie acid play an important part in correcting food 
deficiencies, if discovered by the ascorbic acid test and the test for porphyrinuria. 
In acute cases, especially if pyogenic streptococci are present, and abundant pus 
cells are found in the smear, the local treatment should consist of painting the 
oral mucosa with metaphen or 2 per cent aqueous solution of methylene blue. 
Later the use of 5 per cent chromic acid carefully applied to the gingiva and 
followed by hydrogen peroxide both applied by means of a small medicine syringe 
is recommended. Others have found the use of 5 per cent arsphenamine in 
glycerin applied locally very effective. In severe cases arsphenamine may be 
given intravenously. An oxidizing mouthwash should be preseribed, and 
eareful instructions should be given regarding its use. After the disease is under 
control, the teeth should be carefully sealed and cleaned and all overhanging fill- 
ings and other irritations removed. Partly erupted third molars should be 
removed and periodontal disease, if present, treated. Smears should not only 
be made for the establishment of the diagnosis, but should be used to determine 


progress of treatment and cure. All patients should receive a diet containing 
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more than the sufficient amount of all the vitamins. The following may serve 
as an illustration: two eggs daily; two servings of broccoli, turnip greens, 
carrots, or cabbage; a pat or two of butter with each meal; two glasses of milk 
daily ; a water tumbler of tomato juice; a generous serving of broiled liver every 
other day ; lean meat such as steak, roast beef, lamb chops daily ; 1 pint of orange, 
lemon, or grapefruit juice daily ; a generous serving of tomatoes, raw or canned, 


peppers, beans, peas, onions frequently ; an abundance of fresh fruit for dessert. 
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SUTURES, SUTURING, NEEDLES, AND SUTURING METHODS 


Hersert L. Esterserc, D.M.D.. F.A.C.D.. Newror. Mass. 


HE following instruments are used for suturing: needles. suture material. 


needle holder, tissue foreeps or dural] ooks. and SCISSOLS. 


There are two Lv pe « 1} ‘ neeadiies eurved needles. The 


straight needles are passed \W at fingers and tie ( irved are passed with 


needle holders. We use round and eulting needles, The round needles inflict 


less injury and are used principally in loose tissue, such as fat and musele. 


They are very valuable in areas where they might come in contact with arteries 


or veins, because they pierce and do not cu tting needles may be 
side-eutting, cutting on the coneave surface, or on the convex surface, Per- 


sonally, I preter those which cut on the convex surface. 


There are two varieties of suture material. the absorbable and nonabsorbable 
types. The absorbable suture material consists principally of catgut, kangaroo 
and tendons of animal origin, Nonabsorbable suture materials are silk, linen, 
horsehair, wire, silkworm-gut, dermal and ** Deknatel 

Let me say here that fine-caliber suture usually causes a negligible amount 
of loeal irritation, while large-caliber suture may cause considerable reaction. 

Catgut ranges in size from 2000000 to +6 and is standardized according 
to the breaking point: for example, +00 has a tensile strength of four pounds; 
+0 has a tensile strength of seven pounds: and +1 has a strength of ten 
pounds. 

] 


The rate ot absorption cle po nds partly on the ¢a ily I’ and partly on whether 


or not it is chemically treated No. 0 plain eateut takes about nine days fo. 


absorption in muscle, and about seven days in the skin. Infection brings about 
an acceleration in the process ot absorption Therefore, if catgut is to be used, 
allowance must be made for size. Gut treated chemically by chromic acid, tannic 


acid or iodine, absorbs slowly and may last from ten days to seven weeks. 

The disadvantages of gut are as follows: it is difficult to sterilize: when 
chemically treated, it causes loeal inflamm reactions: it becomes slippery 
and tends to untie; and some patients are allergic to it. 

(atgut comes in sealed glass tubes, on which is written the size and whether 


it is plain or treated, and also the methods by which the tube may be sterilized; 


some of the eateut is boilable and some, not. The hoilable variety must be 
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moistened to restore its pliability by placing in aleohol from two to four minutes, 
or in normal saline solution for about ten seconds. Catgut should be straightened 
out by subjecting it to a steady pull. 

Nonabsorbable sutures have the advantage that they can be boiled, and som: 
such as the Deknatel suture, which is used in cosmetie repair of the face, does 


not absorb the fluids from the wound. and therefore, does not harbor infection. 


2 


Fig. 1.—Effect of variously shape 


d needle shafts on tissues (From Fomo1 
YU.) 


SUTURING METHODS 


The final step in every operation is the mechanical closure of the wound, 


the purpose of which is to obliterate dead space, to protect against infection, t 


serve as a guide for permanent organi¢ union, and to minimize the ultimate seat 
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If there is loss of tissue, which may be caused by the removal of sear tissue, 

the epidermis or mucous membrane can be undermined to gain approximation. 

This is especially important in cosmetic repair of the face. If the skin or oral 

mucosa 1s approximated, and the deep tissues are ignored, exudates and blood 

will accumulate in the remaining dead space and invite infection so that healing 

will be delayed. In addition, the skin will stretch when there is insufficient sup- 

port, and as the fascia is the main support of the skin, it must be included when 
suturing. 


In order to minimize the surface sear, the skin edges should be brought to- 
gether without inversion. If anything, they should be everted. When suturing, 
each bite of the needle should inelude an equal amount of tissue. Suturing is 


done in the following manner: 


Method f ituring a. Direction of sutures b. 1. Suture introduced parallel to 
result n 2. Formation of dead space c. Correct method of passing suture, 


With a fine dural hook or tissue-grasping foreep, the subcutaneous tissue 
along the edge of the wound distal to the operator is gently picked up and everted. 
Then with the needle holder in pronation, the needle is engaged in the skin about 
214 mm. from the edge of the wound. The wrist is supernated until the point 
is fully exposed in the wound. Now the margin near the operator is raised and 
in a similar manner the needle is passed through the tissue from within outward. 
Some operators feel that each suture should be tied as completed; others feel that 
all sutures should be placed first, so that the tension can be more evenly dis- 
tributed. In selecting a suture, there is nothing to be gained by use of a suture 
of greater strength than the structure to be approximated; it should, however, be 
strong enough to bring the lips of the wound together and hold them. 
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If the sutures are placed too closely together, they tend to strangulate the 
tissue, add to the amount of foreign material ia the wound, and interfere with 
the escape of serum or inflammatory exudate. (C‘onversely, if placed too tar : 
apart, approximation will be faulty, skin edges will turn inward, and dead ! 
spaces will remain to favor the collection of exudates. Sutures should be placed ; 


about three to four mm. If the wound is septic, the stitehes should be 


Gillies. ) 


placed farther apart. Do not tie under too great tension. This causes necrosis 
and also cuts through. I have seen wounds in the mouth an inch long, sueh as 
those inflicted in the Caldwell-Lue operation, that have not been sutured at all, 
and yet satisfactory union has taken place. 

Sutures may be interrupted, continuous, or relaxed. The interrupted suture 


is one in which eae 


1 stitch is self-containec., and tied independently. Although 
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the interrupted suture consumes more time, it is superior to the continuous type 
in that a break at any point will not jeopardize the entire line. Another ad- 


vantage is that one suture can be removed for drainage. 


Sutures, when tied, should do no more than allow the tissue to fall into easy 

apposition and serve as stays. If the wound edges become blue, there is likeli- 
hood of venous obstruction; if pink, of lymphatic constriction, and if blanched, 
there is interference of arterial supply. 

. The mattress suture is usually passed as an interrupted suture, but may be 


continuous, As an interrupted suture, it passes through like the interrupted 


single, but comes back again on the surface of the skin on the opposite side. 


D 


Fig. 4. Various types of sutures a. simple interrupted suture b. intercepted mattress 
suture ec. continuous suture d. continuous single-locked stitch (glove or buttonhole suture). 
(From Foote’s Surgery.) 


Thus a U-shaped suture is formed, its loop lying parallel to the edges of the 
wound and its free ends emerging on the other side. This type of suture is 
especially useful in friable tissue, and in those subject to tension, as it is not 
likely to tear through, although it is more apt to interfere with the circulation. 

The subcutaneous stitch is employed in areas where exact coaptation and a 
minimum of conspicuous scarring are especially desirable. It has several ad- 
vantages: it leaves no visible puncture holes on the skin; it eliminates stiteh 


abscess; it can be left in place for a comparatively long period ; and it is easily 
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removed. The subcutaneous stitch is limited to small straight wounds and 
should be used only under aseptic conditions. The understructures should be 
well built up so that the margins of the wound fall into easy apposition. A fine, 
curved needle is used; it is introduced into the skin about 1 em. bevond the lower 
angle of the wound, and brought out into the end of the wound. A subeutaneous 


bite of the corium is taken on one side of the wound, followed by a similar bite on 


the opposite side at the same level, being careful not to penetrate the skin. The 


suture is finally brought out through the skin 1 em. beyond the upper angle of 


4s 


Fig. 5 Halsted’s subcuticular suture 


the wound. The entire line is left loose until the last stitch is completed, at 
which time the wound edges are drawn together by the exertion of traction at 
both ends. The ends can be fastened by adhesive tape or ties. Relaxation 
sutures can be added. 


METHOD OF TYING 

Upon the manner in which the suture is tied depends, on a large measure, 
the integrity of the wound and the insurance against postoperative bleeding. 
The Grant tie is used mostly in our clinic, It is particularly useful when suture 


material is fine and gloves are wet, and where there is little room for the hands. 
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[It also conserves suture and time. The suture is drawn through the tissue 
until about 2 em. of the end is left. The long end of the suture is held in the 
left hand, the needle holder is laid over it, and with a cireular motion the suture 
is wound loosely around the tip of the instrument twice. The ligature encircled 


needle holder is then made to pick up the short end of the suture and carry it 


/ 


JS 


Fig. 6 Grant’s no-hand-touch method of tying knot (From Grant's Surgical Gynecology and 
Obstetrics. ) 

through the loop. For the making of th second half, everything is the same 

except that the needle holder is held underneath rather than above the long end 

of the suture. The suture is wound around the needle holder onee, the knot 


is tied, and the ends eut by the assistant. 
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LUDWIG’S ANGINA 


IRVING J. WALKER, M.D., Boston, Mass. 


bpeteaain angina, as you realize, is a condition which should interest both 
the surgeon and the dentist. Historically, the condition has been recognized 
clinically for about 100 years. In 1836 Queen Catherine of Wiirttemberg died 
of a condition called a sublingual phlegmon. As in the case of any chief execu- 


tive who dies of an acute condition, there was a lot of comment by both the laity 


and the medical profession concerning the Queen’s death. About one year later 
a German surgeon, Wilhelm Friedrich von Ludwig, presented a paper based on 
the death of the Queen. The paper was very well received by the profession at 


large. <A year later another physician, Camerer, suggested that the condition 


be called ** Ludwig’s Angina,’’ since which time the name has become a fixture. 


Ludwig postulated that the following requisites must be present in order to 


establish the diagnosis of Luudwig’s angina: 


1. Inflammation of the deep tissues under the tongue. 
2. This inflammation should begin around the submaxillary gland. 
3. This inflammation should then have invaded the upper part of the neck 


and the floor of the mouth. 
4. The condition should gradually grow worse, with death in from ten to 


twelve days, or result in a gradual recovery. 


My early contact with Ludwig’s angina dates back some thirty odd years 


to the time when I was an intern in the hospital. I have recollection of a 


few patients being brought to the hospital with a tremendous swelling of the 


upper part of the neck, diagnosed as Ludwig’s angina. These patients, recog 


nized as being seriously ill, were at once taken to the operating room, anes 


thetized, and operated on. Occasionally one died on the table from respira 


tory embarrassment or succumbed after a few hours. Rarely a case recovered. 


Until comparatively recently the mortality has remained in the neighborhood 


of 50 per cent. 
I can also recall a typical case in my early practice. I was called to a 


suburban hospital to attend a man suffering from Ludwig’s angina. After 


removing a lot of loose teeth without an anesthetic, the patient was anesthetized 
and the neck opened. After I had left the hospital, I began to worry about 
whether or not the patient would have any respiratory embarrassment. After 


driving a few miles I decided to return to the hospital. It was fortunate that 
I did so, for I found the patent gasping for breath. Luekily for the patient 
his life was saved by a tracheotomy. I mention this because up until the last 


few years the danger of a general anesthetic administered to a patient with 


Ludwig’s angina was not recognized. 


Clinical Professor of Surgery, Harvard Medical School, Surgeon-in-Chief, Fifth Surgical 
Service, Boston City Hospital 
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This condition should be of interest to the dentists inasmuch as from 51 to 
S2 per cent of cases of Ludwig's angina are associated with infections of man- 
dibular molar teeth, usually following extraction of such teeth. Other conditions 
which may result in Ludwig’s angina are (1) fractures of the jaw with see- 
ondary osteomyelitis, (2) trauma of the floor of the mouth, and (3) infection 


of the pharynx or tonsils. In my personal experience I have seen two instances 


ot Ludwie’s angina which I feel quite sure could be attributed to faulty local 


injection of novocain. I would suggest, therefore, for your consideration that 
block anesthesia should be used in removal of infected mandibular teeth rather 
than loeal injection. 

It is interesting to speculate from a dental standpoint as well as an anatomic 
one why infections of the incisor teeth usually result in superficial submental 
abscesses, while infections of the mandibular molar teeth may result in deep 
cervical infection. I believe I am correct when I state that the roots of the 
ineisor teeth point forward and are not inserted in the center of the lower 
portion of the mandible, also that the roots of the molar teeth tend to be inserted 
posteriorly on the same bone. You will reeall also that the mylohyoid muscle 
which arises from the hyoid bone is inserted on the lower border of the mandible 
toward its posterior aspect. Therefore, if one has infections of the roots of the 
incisor teeth and sueh infection breaks through the bony structure an abscess 
is apt to develop superficially in the submental region. On the other hand, if 
the same infectious process involves the roots of the mandibular molar teeth 
and tends to extend through the bone, the infectious process will be confined 
beneath the mylohvoid musele. 

Let us analyze what happens when the latter takes place. The infection 
is confined beneath the floor of the mouth by the mylohyoid muscles whieh 
prevents the infection from presenting itself superficially in the neck. An 
infection on one side of the neck can, however, pass readily to the opposite 
side beneath the mylohyoid muscle. Sinee the structures on the floor of the 
mouth are rather flexible the infection tends to push the floor of the mouth and 
the tongue upward so that the tongue may fill the mouth and even project 
between the teeth, which cannot be closed. It is quite easy to see that the airway 
is thus markedly encroached upon. Of itself this air passage being diminished 
in size can readily be obliterated if a general anesthetic is given and spasm of 
the muscles of the pharynx ensues. 

Such briefly is the best reason for not administering a general anesthetic 


in Ludwig’s angina. 


CLINICAL FEATURES 


The condition when it occurs usually follows extraction of infected molar 
teeth, twenty-four to forty-eight hours after removal of these teeth. The con- 
dition first demonstrates itself by swelling on one side of the neck. This swelling 
will gradually inerease, and with this the tongue and floor of the mouth as 
noted above will be raised. Beneath the tongue, lying on the floor of the 
mouth may be a foul smelling exudate. As the swelling increases in the neck 
there will be edema of the superficial tissues. There will, however, be no evi- 


dence of fluctuation, since the pus will be beneath the mylohyoid muscle. There 
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will be difficulty in speech and also in swallowing, and often respiratory dif- 


ficulty, chiefly that of inspiration with retraction of muscles of the neck. 


Even the slightest respiratory difficulty should be a danger signal, indi- 


eating the possibility of respiratory failure during or following surgery. 


The temperature in these cases varies. It is usually high, from 102° to 103 


F., and the pulse is correspondingly rapid. 


If left alone, the rare case may result in cure by the evacuation of pus 


through the floor of the mouth. However, one should never assume this to be 


probable. In other words, onee the diagnosis ot Ludwig's angina is made, the 


case should be approached by surgery. In the neglected case, the infection which 


primarily was located in one side of the neck will shortly spread to the opposite 


side and then downward into the mediastinum. The patient may develop sep- 


ticemia or pneumonia. 


SURGICAL 


TREATMENT 


By way of suggestion it would seem feasible to me that individuals who 


have infected molar teeth which are to be extracted should be given some one 


of the sulfonamides previous to extraction of these teeth. Theoretically it 


should be given in amounts sufficient to raise the blood level to 4 mg. per cent 


at the time of extraction. Perhaps 120 mg. given during the twenty-four 


hours previous to the dental operation should be a practical way of administer- 


ing the drug, such dosage to be followed later by a smaller amount of the drug. 


The organisms usually found in Ludwig’s angina are about 72 per cent 


hemolytic streptococcus, and also pneumococcus, staphylococcus, and various 


anaerobes. Based on the frequency of the presence of the hemolytic strepto- 


ecoecus, probably sulfanilamide should be the drug of choice. 


So much for suggestions regarding prevention of Ludwig’s angina in dental 


surgery. 


I wish to stress four points in the surgical treatment of Ludwig’s angina. 


They should accomplish the following: 


1. Establishment of an airway so that the patient may breathe during and 


after surgery. 


2. Relief of tension on the neck. 


3. Establishment of drainage. 


4. Treatment of infection. 


I have already mentioned the fact that a general anesthetic in Ludwig's 


angina is contraindicated, giving my reason. <A local anesthetic is not usually 


satisfactory or sufficient. Therefore one is left a selection of an intravenous 


anesthetic, either pentothal or evipal. These of course should be administered 


only by a skilled anesthetist. Furthermore, the patient should be draped for 


surgery as soon as the intravenous anesthesia is started, thereby obviating any 


delay. 


Some years ago, following certain undesirable results, I came to the con- 


elusion that probably every case of Ludwig’s angina should be prepared for a 


tracheotomy, should such be necessary, either at the time of operation or durine 


convalescence. With this in mind, at the time of operation I now make a low 
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transverse tracheotomy incision as a first step in surgery. The dissection is 


carried down to the trachea. If there is indication during the surgical procedure 
of marked respiratory embarrassment, the trachea is opened. If the trachea is 
not opened during the surgery, this tracheotomy incision is packed with a boric 
strip, but not sutured. Should tracheotomy be made necessary on the ward 
it ean be easily done by removing the boric strip and making a small opening 
in the trachea. It seems almost unnecessary to state that where tracheotomy is 
not done in the operating room, a tracheotomy kit should be kept at the bedside 
and someone able to do tracheotomy should be available if such should be 
necessary 

Incision for the drainage of the infected area should start about 2 em. 
below the angle of the jaw on the affected side and should be carried around 
to the midline beneath the chin if the infection is unilateral. On the other 
hand, if the infection has progressed beyond the midline, incision should be 
carried from the angle of the jaw on one side around the neck to the opposite 
angle of the jaw. It is very important that this incision be carried deep enough 
to completely divide all fibers of the mylohyoid muscle, Personally, I also re- 
move the submaxillary gland on one or both sides, according to the extent of 
the infeetion. 

Anatomically, there are no structures that should worry the surgeon par- 
ticularly. Of course one naturally has to divide the facial artery and vein. 
The hypoglossal nerve is located sufficiently below the incision as to require 
little consideration. It may be necessary to divide the anterior belly of the 
digastrie muscle, and this should be done without hesitation if it seems advisable. 
The lingual artery will lie in the fibers of the muscles of the floor of the mouth 
and will not be encountered. The same is true of the lingual nerve. 

After surgery, the area is packed with gauze sufficient to control oozing. 
The dressing should be held in place by a bandage not too tightly applied. 
During the immediate convalescence the patient should be given one of the 
sulfonamide group either by mouth or parenterally. The packing in the neck 
should be removed in twenty-four to thirty-six hours, and the wound then dressed 
with zine peroxide paste, such to care for anaerobic organisms. 

I feel quite sure that in the future, having in mind that intravenous anes 
thesia should be the anesthesia of choice, recognizing the possible necessity for 
a tracheotomy by preparation for it by a preliminary incision, the use of 
chemotherapy, together with the realization that adequate surgery by complete 
division of the mylohyoid muscle is essential, the mortality in Ludwie’s angina 


will be far lower than it has been in the past. 
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ANTRAL INFECTIONS 


Moses H. Lurie, M.D., Bostox, Mass. 


NE must remember that practically 90 per cent of infections of the antrum 
are not due to teeth. Many patients that you see and suspect of having 
antrum infection are complaining of pain in the teeth. The reason is that the 
nerves of the teeth go under the mucous membrane of the antrum. As a result 
of infection of the antrum, you have pain in the cheek and a desire to bite 
the teeth. Pressure on the teeth seems to relieve the pain. It is not a tooth 
that causes this kind of pain but the antrum condition. 

Antrum infections of dental origin are of two types: The most common, 
traumatic injury, secondary to tooth extractions. After extracting teeth, the 
dentist often finds a hole into the antrum. He becomes worried and irrigates 
the antrum to avoid infection. This should not be done. Leave it alone; do 
not pack it; let the blood clot fill it up. This clot acts as a protection. The 
antrum usually becomes involved because of too much manipulation around it. 
The antrum often will take care of accidental perforations if you let it alone 
and do not cause too much damage. The two most common teeth causing 
antrum infection due to extraction are the marillary third and first molars. 
In extracting the maxillary third molar, especially if it is impacted, the lateral 
wall of the antrum is sometimes damaged, and antrum infection, results. The 
reason that the first molar causes antrum infection is that the apices of its 
roots are usually in close contact with the floor of the antrum. 

A great many antrum eases are not due to extractions but to the fact that 
the teeth and floor of the antrum are in close contact. If an abscess develops 
in a tooth, it can affect the antrum directly. In this second type of case the pa- 
tient complains of pain in the antrum with discharge from the nose, usually thick 
and purulent. There is a definite odor of chroni¢e osteomyelitis. This may go 
on for vears because, if the ostium is closed, the antrum may retain the pus 
without symptoms. One often finds the bare roots of a tooth protruding from 
the floor into the antrum when operated on. 

How are traumatic injuries of dental origin produced? The majority of 
dentists do not realize that roots have often been infected for many vears, 
and that infection causes a rebuilding and resorption of bone around them. 
The teeth cannot be extracted easily because in the alveolar process new bone 
has grown around them. The dentist, after two or three attempts, gives an 
extra hard pull; out comes the tooth root and part of the alveolar process, and 
the antrum has been laid open. In a number of these cases, the accident is 
not followed by acute infection of the antrum, if left strictly alone, but infee- 


tion may follow immediately. In other cases, it occurs five or six days after 
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the extraction of teeth. The onset is usually accompanied by pain in the cheek. 
An acute antrum, as a rule, does not cause swelling of the cheek. If the cheek 
is swollen, the cause is usually a tooth, not the antrum. All tooth-antrum infee- 
tions will cause patients to blow mucopurulent discharge out of the nose, with a 
definite odor. 

If bare roots of teeth are protruding into an antrum, it is necessary to 
get rid of the teeth, or else the antrum will never heal and the infection will 
continue with a chronic antrum as a result. To treat an antrum you must 
have adequate drainage in the nose. This is best accomplished if an opening 
is made under the inferior turbinate. 

In the extraction of teeth in connection with the antrum, do not fear an- 
trum involvement too much. Spend an extra five or ten minutes and use 
care when the x-ray indicates difficulties. Do not lose patience and give 
a hard pull because, if you do, the tooth comes out with extra structures at- 
tached to it, and your troubles begin. 

Complications.—If the ostium of the antrum is open, it will drain out many 
of these newly created infections, but in other cases the infection may not sta) 
in the antrum but travel to the ethmoid or frontal sinus. Finally, the patient 
ends up with a complete chronic sinusitis of one side. 

In osteomyelitis of the maxilla, secondary to dental infections, there is 
danger that the dentist does not recognize that he is not treating the ordinary 
type of dental infection, and the bone infection may spread very easily. If you 
do not take care when you are operating, you may involve the whole upper 
maxillary bone. This is one of the most difficult types of osteomyelitis to cure 
A third type of dental lesions that involve the antrum is dental or dentigerous 


eysts. These eysts gradually push the side wall of the antrum in and encroach 


upon the cavity. When you operate on a eyst, vou will make a great mistake 


if you are satisfied with making incisions in the mouth. It is much better to 
turn the eyst eavity and the antrum eavity into one and drain through the 
nose. Otherwise, the patient will have repeated attacks of sinusitis and will 


not get well until a radical antrum operation is done. 


BEACON STREET 


INCISIONS AND FLAPS 
STEPHEN P. MAuuetrr, D.M.D., Boston, MAss. 


= THE study of incisions and flaps for the removal of dental granulomas or 
radicular cysts, such as shown in Fig. 4, or any of the minor oral surgery 
operations, one must predetermine the line of incision which will give the 
greatest view for flap surgery as well as to promote proper healing as soon as 
possible, and preserve proper blood supply. 

Ineorrect incisions may cause: (1) tearing tissue in the effort to secure 
proper retraction; (2) poor access for operative procedure; (3) further in- 
cisions or extra incisions with probable tearing and complicated suturing, 
poor adaptation of flap and tearing in suturing; (4) possible contraction 
in healing; (5) depressions and openings between sutures; (6) hemorrhage; 


(7) dry socket or postoperative infection; (8) suturing again to stop hemor- 
rhage; (9) delayed healing and delay of restoration work; (10) difficult 
crown and bridge or prosthetic procedures; (11) consequent necrosis of bone, 
pain and loss of tissue; (12) gingival recession of mucosa because incisions ex- 


tend to the margin of healthy teeth which are not to be extracted, favoring 


consequent erosion of these teeth at the gingival margin. 
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Correct and incorrect incisions are shown in the illustrations. Fig. 1 is a 
diagrammatic sketch showing a dental granuloma or radicular cyst requiring 
2 is a diagrammatic sketch showing the same tooth as in 


enucleation. Fig. 
The patient’s head and chair are 


Fig. 1, requiring extraction and enucleation. 
tipped back for direct view in through the socket to the apical area, and the 


area is enucleated through the socket. No acute inflammation is present. This 


method is the first choice. 
lig. 3 shows the same area and is the second method of choice. The ap- 
proach is by a crescent or semi-lunar incision as would be used in a root ampu- 


tation operation. The buceal plate in this case is retained, although the tooth 


is extracted. 


ig. 4 shows three x-rays of the maxillary anterior teeth which have various 
areas of apical granuloma or radicular cyst requiring enucleation. 
Fig. 5 demonstrates an incorrect incision for the same procedure. In the 
first place, the flap should not be turned toward the median line, and, in the 
second place, there would be in this instance a recession of the gingival margin 
about the euspid and there would follow an erosion and extreme sensitivity. 
Fig. 6 shows the result of such an incorrect procedure. 

Fig. 7 shows an incorrect incision because, although the flap is turned dis 
tally, which is eorrect, there will oceur a vingival recession, erosion, and sensl- 
tivity at the cervical margin of the central incisor. The flap is also inaccurately 
made because it does not give a sufficient view for operative enucleation. The 


result of the incorrect incision with the gingival recession on the central in 


cisor is shown in Fig. 8. 
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Stephen P. Mallett 
A correct incision (Fig. 9), with sutures in place, can be used either where 
there is a dental granuloma or cyst, or in eases of pyorrhea pockets where the 
labial plate is to be removed. This is the third method of choice and preferable 
where the areas are large and cannot be enucleated through the tooth socket. 
At the right of Fig. 10 a correct incision for operations about the apices of 
mandibular anterior teeth is demonstrated, and at the left, an incorrect incision. 
Fig. 11 shows at the left a correct incision in ease the buceal alveolus is to be 


retained. The incision at the right is incorrect, as in Fig. 5. 


’ 

! 

! 


Figs. 12 and 13 show an incorrect and a correct incision for the removal 


of areas about the apices of maxillary first and second premolars. 
incision for areas about the apices of the mandibular first and second premolars 
14, while the incorrect incision for areas about the apices of 


The correct 


is shown in Fig. 
the six maxillary anterior teeth is demonstrated in Fig. 15, and Fig. 16 gives 
the correct version. Fig. 17 shows the correct incision for infection about the 


apices of the mandibular first molar. 
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AN ORAL SURGEON’S AND PATHOLOGIST’S STUDY OF 
GRANULOMAS AND RADICULAR CYSTS 


STEPHEN P. MAuuertr, D.M.D., Boston, Mass. 


T IS now a well-established fact that a dental or oral surgery department is 


a vital part of a large hospital, whether private or municipal. The medical 


and surgical departments have come to realize the importance of dental infec- 
tions and eall for dental consultation and examination, appreciating the close 
bond between medicine and dentistry. 

The Oral Surgery Department of the Boston City Hospital was established 
on March 30, 1917, and during the following year there were thirty-one ward 
consultations as against 474 in 1939; twenty-one fractures as against 102; 351 
teeth extracted as against 10,085, and in 1918 no outpatients were treated, 
whereas in 1939 there were 8,336 referred cases. These patients required 11,498 
visits; 68,832 medical outpatients were treated in 1939, or an average of 1,333 
daily. 

It is interesting here to note that there never has been an outpatient dental 
department or oral surgery department connected with the Boston City Hospital, 
and no patient is treated in our clinic unless he is either hospitalized or is being 
treated in the medical outpatient department and referred to us for dental 
examination. About 2 per cent of the patients who are being treated in the 
outpatient department are suspected of a dental focus of infection and conse- 
quently referred to our department. There has been a great increase in the 
number of referred outpatients, and it has been observed that the majority of 
these patients have very badly neglected mouths with missing and broken-down 
teeth and considerable infection. 

As x-rays have indicated infected teeth, these teeth have been extracted, 
and because there were too many postoperative complications, ineluding infee- 
tion, hemorrhage, dry socket, excessive pain, and edema, and occasionally cellu- 
litis and osteomyelitis, the question arose, what were we doing or what were we 
not doing that results were so unsatisfactory. It was therefore decided that 
a generally improved technique should be instituted and observations made. 

In 1932, the surgical department of the hospital was having some troubles 

acute unruptured appendices were infected without apparent cause—and 
the surgical staff appointed a committee to determine, if possible, the cause 
of these infections. A complete bacteriologie examination of all operating rooms, 
instruments and equipment revealed that the methods of sterilization were fault- 
less but ineffective mouth masks permitted contamination from the human 


breath. One need no more than mention this souree of infection to realize its 
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importance. We in the Oral Surgery Department could well draw the same 
conclusion from this study—that oral surgery eases could be infected as well 
as abdominal cases, and therefore a sterile procedure technique was adopted 
in our department. The merit of this change has proved itself as the outstand- 
ing contribution to our much improved results. Other improvements have been 
the result of a study of incisions and flaps, so that better enucleation of infected 
areas could be more easily accomplished. We have also improved the technique 
of handling tissue and the conservation of all hard and soft tissues as much as 
possible, in order better to prepare by careful planning all surgical procedures 
where bridge or denture restorations are anticipated. 

In the surgical removal of inflammatory lesions about the apices of teeth, 
difficulty was encountered in enucleating small areas without their injury or 
destruction so that the pathologist could not properly prepare and examine the 
specimen. And some of the pathologist’s reports read ‘‘too poorly preserved”’ 
or ‘‘tissue unsatisfactory for sectioning.’’ Nevertheless, a successful micro- 
scopic study of 1,037 cases was made; 470 out of the 1,037 showed 172, or about 
35 per cent, were granulomas, and 298, or about 65 per cent, were radiculodental 
cysts. These areas varied in size from about 3 mm. to 1 em., as an average, but 
of course there were some larger lesions. In some mouths a single granuloma or 
radicular eyst, and in other mouths multiple granulomas and as many as twenty- 
four small radicular cysts, were seen. 

Every one of the areas examined was selected by radiogram and operated 
on either by me or in my presence by other members of the staff. Incidentally, 
a racial and economic tendency toward periapical lesions was evident. The pre- 
dominance of such areas was mostly among Irish, Jewish, and Italian people. 
Although these people neglect their teeth as we all know for economic reasons, 
it is also true that they, by definite choice of diet, suffer from malnutrition and 
chronic constipation. We believe that in the eases under discussion proper diet 
plays an important part in tissue resistance. 

This seems a fitting time to define granuloma and radicular eyst. Kronfeld 
defines apical granuloma as ‘‘the simplest form of chronie periapical inflam- 
mation consisting of granulation tissue replacing the periodontal membrane 
and the alveolar bone around the root end,’’ and radicular eyst as ‘‘a patho- 
logical cavity of inflammatory origin in the alveolar bone lined by epithelium 
derived from the epithelial rests.”’ 

Although there are several theories offered by different investigators in 
explanation of the presence of epithelial cells in the periodontal tissues, the 
generally accepted one is, quoting Thoma: 

The dental granuloma, aii inflammatory lesion, may become changed 

into a eyst, owing to the presence of epithelium remnants. These are 

the epithelial debris of Malassez derived from the sheath of Hertwig. 

A cause for their activation may be a mild irritation from bacterial 

toxins. ..... Becker thinks that the immediate cause of eyst forma- 

tion is hemorrhage into the peridental membrane caused by instru- 
mental or chemical action or bacterial activity. The coagulum sepa- 
rates from the serum, which becomes the first fluid of the eyst. 


As no discussion of bacterial findings will be given in this paper, IT wish never- 
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theless to emphasize the importance of such a study and refer you to an exeel- 
lent article by Lester W. Burket, D.D.S., M.D., of Philadelphia, Pa., in the 
February, 1938, issue of the Journal of the American Dental Assoc iation, the 
subject of which is ** Recent Studies Relating to Periapical Infection Including 
Data Obtained From Human Necropsy Studies,’’ and also to an article in the 
November, 1937, issue of the Journal of the American Dental Association by 
Edward H. Hatton, B.L., M.D., of Chieago, IIL, the subject of which is ‘‘Strue- 
tural Changes in Periapical and Other Infectious Processes and Their Signifi 
Canc 

We are indebted to Frederick Parker, Jr., M.D., who is the Pathologist 


of the Boston City Hospital, and also to his assistants for the following report. 


This is a medical man’s report from one hospital laboratory. It is peculiar and 


disturbing that medical and dental laboratories give different reports of analysis 
of the same tissue. Nevertheless, an examination of tissues must be made and 
we hope soon to be able to study microscopically these cases in our own depart- 


ment. 


NO. OF GRANULOMAS 


CASES 
1—dental caries, fibrous tissue at apex shows chronic inflammation. 
I—small pieces of necrotic bone and fibrous tissue, also necrotic tissue resembling pulp of a 
tooth. 
ranulation tissue with marked chronic inflammation and masses of cholesterol crystals. 
granulation tissue, acute and chronic inflammation. 
chronic inflammation. No evidence of malignancy. No cyst 
fibrous connective tissue; chronic inflammation. 
fibrous tissue and bone spicules, marked chronic inflammation. 
new bone forming around old bone, fibrosis of marrow, chronic inflammation. No cyst. 
cancellous bone with fibrosis of the marrow; chronic inflammation; suggests inflammatory 
process rather than tumor. 
bone negative except for slight fibrosis of marrow. 
spicules of tooth, living and dead bone with acute and chronic inflammation and abscess 
rormation. 
dense bone and connective tissue, blood pigment, chdlesterin crystals. 
dense connective tissue, acute and chronic inflammation, no epithelial tissue. 
necrotic bone, also viable bone, with fibrosis of marrow cavity. 
dense connective tissue with bone spicules showing collection of fatty macrophages an 


chronic inflammation. 

172 
The following is an example of a granuloma: 

Case 56.—Received radicular cyst from maxillary second premolar, in 
formalin solution, March 4, 1936. 

(ross examination: Specimen consisted of a small sae, 6 mm. in diameter, 
3 mm. in thickness. 

Microscopic examination showed wall of sac made up of fibrous connective 
tissue to which a bit of bone is attached. Sae is lined by granulating tissue 
infiltrated with lymphoid, plasma and polymorphonuelear cells (Fig. 1 


Diagnosis: Apical granuloma. 
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RADICULAR CYSTS 
CASES 
5—fibrous connective tissue, covered with squamous epithelium. 
2—fibrous cyst wall with squamous epithelial lining, hemorrhage, acute and chronic inflam- 
mation. 
13—dense connective tissue, chronic inflammation, squamous or stratified squamous epithelium. 
253—radiculodental cyst formation with chronic inflammation. 
residual infection. 
radiculodental cyst, chronic inflammation, small area of younger fibrous tissue containing 
foreign body giant cells. 
radiculodental cyst and showing growing adenocystoma. 
radiculodental cyst, necrotic bone and dense fibrous sear tissue with chronic inflammation. 
radiculodental cyst with chronic osteomyelitis. 
radiculodental cyst, acute and chronic inflammation, hyperplasia of epithelium. 
cyst with dense connective tissue lined with granulation tissue. 
paradental cyst. 
cyst lined with stratified squamous epithelium, keratinization, marked chronic inflamma- 
tion in wall. 
multilocular eyst. 
antral eyst, with radicular dental cyst with chronic inflammation with bone with de- 


posits of cholesterol and giant-cell reaction, dental caries. 


Fig. 1.—(Case 56.) This case was preoperatively diagnosed by radiogram as a radicular 
cyst, but the specimen examined in the pathologic laboratory indicated that it was an apical 
granuloma, as the microscopic section showed inflammation and granulation tissue with no 
epithelium. 


The following eases illustrate radicular cysts: 
Figs. 2 and 3.—These radiograms are of a 60-year-old woman who com- 
plained to the outpatient physicians of a dull and nearly constant headache, 


loss of sleep, increasing feeling of fatigue, and said that her upper plate would 


not stay up. She complained also of a slightly sore mouth and discomfort in 


eating. 
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Physical examination was essentially negative and she was referred to the 
Aural Department for further examination, which was negative. The Aural 
Department referred her to the Oral Surgery Department for x-ray and ex- 
amination. 

The x-rays showed two very large maxillary eysts. Further examination 


revealed the fact that she admitted being a rather bad patient in the dental 


Fig 


Radiogram of a 60-year-old woman with two large maxillary cysts. 


chair, and her teeth usually broke. About eight months after she had all her 


maxillary teeth out, she picked out three roots, or bits of hard bone. Her full 


dentures were made a little later and she had worn them for six years, or until 
the present. From this story one may deduce that she probably had some infee- 
tion about her teeth; the teeth were extracted, and cystic formation followed. 


* ~ 
7 
—— 
Fig. 2. 
: 
3 
Figs. 2 and 3.— 
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This case again accentuates the importance of x-rays before extraction, complete 


extraction by the dentist, and surgical intervention where x-rays show areas 


indicating periapicai infection. 


Fig. 4 shows a case from which two observations can be made: first, that 


whether a general anesthesia or a local anesthesia is used the whole tooth 
should always be extracted, and second, that if x-rays previous to extraction 
showed questionable areas about the apices of teeth, the contents of these areas 
should be surgically removed to pfevent a cystic formation which may reach 
the size shown in the illustration. 

Case 61.—Received mandibular cyst, laid open, measuring approximately 
1.5 by 1 em. in diameter. Attached to the inner surface at one point is a mass 


of reddish-yellow friable material. 


Fig. 4.—Radiovtram of large mandibular cyst. 


Microscopie examination: Cyst is lined by a layer of squamous epithelium 
in which, in places, small vessels are seen and also here and there deposits of 
lime salts in upper layers. The reddish nodule is made up of a cellular con- 
nective tissue in which numerous cholesterol slits are present and here and there 
small deposits of lime salts occur. In the fibrous wall of cyst cholesterol slits 
are present with foreign body giant cells about them (Fig. 5). 

Diagnosis: Radicular cyst. 

There are many conclusions to be drawn from these findings, some of which 
are: 

1. The surprising number of areas about the apices of teeth which clinically 
and radiographically gave the appearance of periapical granulomas when ex- 
amined microscopically were found to be radicular cysts. The presence of 


epithelial tissue was the determining factor. 


 —_ 
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2. That because of the presence of dental caries and infected dental pulp 
tissue, the probability is that most of these cases originated at the apices of 
teeth in the periodontal membrane from chronic inflammation of the dental 
pulp and the consequent formation of bacterial toxins. 

3. That nature is very active in walling off infection, because of the amount 
of proliferation of epithelium in some instances and that if it were not for 
the presence of epithelial rests in these regions more acute and morbid con- 
ditions would be inevitable. 

4. That one of nature’s first acts of preservation in these areas is the rapid 
accumulation of granulation tissue in the marrow spaces. 

It is impossible to depend upon patients to return for radiographic exam- 


ination of periapical areas, so that although the teeth may be extracted to 


Fig. 5.—(Case 61.) This case was preoperatively diagnosed by radiogram as a radicular 
cyst and the pathologic report confirmed the diagnosis. The photomicroscopic picture shows in 
high power, granulation tissue and stratified squamous epithelium, identifying this as a radicular 


cyst. 


remove the infection, the areas may remain, and therefore all questionable areas 
should be surgically removed. Very small cystic areas, if allowed to remain, 
constantly increase in size. It is also true that if an attempt to remove a 


radicular cyst is made, unless all epithelial tissue is removed, the cyst will reeur. 


Except in acute cases we have proved that one should not fear the enuclea- 


tion of areas of infection about the apices of teeth. Twenty-three members 
of our staff have been operating on this principle for seven and a half years 
in some three thousand eases, with a first intention healing evident in seven 
days in nearly 100 per cent of the eases. 

Because of the fact that the inflammatory process found in granulomas 


may form radicular cysts, surgical enucleation of all granulomas is considered 
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safer and better judgment than extraction 


vain hope that there will be no proliferation of epithelial cells. 
usually residual or multilocular cystic formation. 
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OPERATIVE RECORD 


and nonsurgical intervention in the 
The result is 


BOSTON CITY HOSPITAL 


ORAL SURGERY 


Name John X. Blank 


Postoperative diagnosis _Radicular cyst 


Preoperative diagnosis complete _Ralicular cyst || 


Surgeon Dr. A. 
Anesthetist Ur. X. Y. Z 
Assistants — 


Instrument nurse 
Sponge nurse 


Condition of Patient 


‘Temper- | Respira-| |_Blood General 
ature | tion Pressure| Condition 
~ 98.6 | good good - good 


Procaine-epinephrin 
Condition during anesthesia: 
tion, stimulants, etc. 


Pulse, respira- 


Normal anesthesia sequence 
Operation 


Began 
Findings: Gross: describe all pathological find- 

ings and all organs explored, normal and ab- 

normal 

Reddish cystic appearing mass, size about 1 


x 1 em. Enucleated in toto from apex of 


9:10 A.M. Closed 9:30 A.M. 


maxillary left lateral incisor. Area and socket 


made surgically clean. 


DEPARTMENT 


Fig. 6.—Operating History Chart used at the Boston City Hospital, Oral Surgery Department. 


Resorption of bone and bone sclerosis are produced by the presence of 


Case No. 


OOU 


Date 


0-0-0 


| Findings: Microscopic 
|made up of fibrous connective tissue which 


Cyst wall is 


is fairly cellular in places. It is lined 


in large part by a thick vascular gran- 


ulation tissue densely infiltrated with 


lymphoid and plasma cells. Polymorpho- 


nuclears, lipoid and pigment-laden macro- 


phages are also present, Elsewhere cyst 
is lined by squamous epithelium. No 
malignancy. Diag.: Radicular cyst; 


chronic and acute inflammation 
What was done 

A 15° mesial. %4 in. 

the median 


line of the maxillary left lateral incisor, 


incision made upward from 


Lateral incisor extracted. 


Periosteum and buccal plate removed. 


Cyst enucleated in toto, bone smoothed. 
metaphen 2500 applied for 2 minutes, 


3 dermal sutures. Gauze pack bite. 


Immediate postoperative condition, 


Hemorrhage, shock etc.: 


Controlled 


Signature of operator 


such toxic substances as necrotic tissue and irritating debris rather than by 


the actual presence of bacteria in the bone. 


From the surgeon’s standpoint there are some facts previous to, during, 
l g 


and after operation which should not be overlooked, and they are as follows: 


— 
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1. The importance of thorough x-ray examination of the mouth as well 
as a clinical examination. 

2. A good history of the patient, and an explanation of the surgeon’s inten- 
tions and the patient’s consent. Fig. 6 shows the type of operating history chart 
used at the Boston City Hospital. 

3. The importance of a careful microbiologic survey of the mouth previous 
to operation or extraction, paying particular attention to anaerobie determina- 
tion. The importance of a synergic reaction of the anaerobes and pyogenie or- 
vanisms must be respected, and if indicated the treatment for Vineent’s infee- 
tion must be instituted previous to the operation. 

4. The advisability of taking a culture of septic areas during operation. 

5. The advisability of sending for biopsy all cases of size or peculiar in 
character. 

6. The advisability of the use of postoperative drains in all large areas. 

7. Preference for local anesthesia for cases under discussion in this paper. 

8. The importance of never operating on areas under discussion in the 
presence of suppuration—incision and drainage should be established first. 

9. The desirability of the prevention of mouth flora from entering the field 
of operation, if possible by proper use of sponges and aspirator. 

10. Thorough visual enucleation made possible by proper incision and flap 
construction and consequently less trauma because of easier manipulation of 
soft and hard tissues. 

11. Proper adaptation of parts to enable satisfactory suturing, thereby 
avoiding postoperative hemorrhage, and infection entering the wound. 

During the year 1938, there were 456 postextraction hemorrhages stopped 
in our elinie, an average of 38 per month. All but nine of these extractions 
were done by outside dentists. This seems to prove to us the importance of 
aseptic surgery, careful manipulation of tissue, suturing, placing a gauze com- 
press between the jaws for one-half hour after extraction, and instructions to 
patient not to rinse for twenty-four hours. 

12. The advisability of placing a gauze sponge over the wound under 
occlusal stress for one-half hour only, after operation. 

13. No premedication for ambulatory patients (i.e., patients not hospitalized 
and able to walk) and proper pre- and postoperative medication for hospitalized 
Cases, 

14. For proper home care, instructions should be given in writing to patients 
as follows: 

No rinsing for twenty-four hours. 

Rinsing after twenty-four hours with warm, bland solution five times 

a day for three minutes each time. 


No sponge bite after the first one—except in case of excessive bleeding. 


(‘old compresses—twenty minutes out of every hour, properly applied 


during the day. 
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Sedation: (Prescribe requirements for each case.) 
Semi-reclining position recommended. 


General care, diet and gastrointestinal elimination. 


Assurance to patient of doctor’s availability. 


It is good practice to write the patient’s name, and the date, on these home 
instructions. 


358 COMMONWEALTH AVENUE 


514 


SOME DENTAL INFECTIONS AND THEIR SEQUELAE 
STEPHEN P. Mauuetrt, D.M.D., Boston, Mass. 


ET us consider the most common type of dental infection—the localized tooth 
abscess, followed by a subperiosteal abscess and other sequelae. In pulp 
decomposition, Mayrhofer has found the bacteriologic examination to show the 
presence of streptococci, streptococci and rods, staphylococci, staphylococei and 
rods, streptococci rods and yeast cells. The bacillus pulpae pyogenes of Miller 
is also present. The escape of bacteria through the root foramen finds the soft 
tissue of the periodontal structures receptive to infection and growth. The 


periodontal membrane is composed of closely arranged cellular fibers, connective 


tissue, and contains blood vessels, lymph spaces, lymph channels, lymphaties, 
nerves, and so-called epithelial rests. Thus bacteria may invade a receptive field 
for growth and an abscess may develop. 

Another disease of the periodontal membrane is a gingivitis which may de- 
velop into marginal periodontitis. I will not discuss the many etiologie factors 
of periodontal diseases. Suffice it to say that all the organisms of the mouth 
have been cultivated from these conditions, including the anaerobes so often 
found in Vineent’s infection. As many as twenty organisms have been cul- 
tivated in one case. Thus, a periodontitis may be of pulp or gingival origin. 
In the less virulent types of infection, an apical granuloma or radicular cyst 
may develop. Whenever an infective process has reached or passed the apical 
foramen and involves the apical periodontal membrane, the microscope reveals 
an alteration of the alveolar bone long before this bone change would be visible 
in the radiograph. The blood vessels in the bone surrounding the inflamed 
periodontal membrane are hyperemic and contain a large number of poly- 
morphonuclear leucocytes. The alveolar bone in the periphery of the blood 
vessels is densely beset with polynuclear osteoclasts. 

In the virulent types of periodontal infection there may be an acute develop- 
ment. In the hyperemic stage the tooth feels ‘‘big,’’ and mild pressure tempo- 
rarily relieves the ‘‘big’’ feeling. As inflammation increases, the tooth feels 
raised. Trauma then increases the pain; the tooth becomes loose, the gingival 
tissue red and swollen, and a boring, throbbing, almost continuous pain develops. 
A recumbent position increases the pain, salivation also increases, the tongue 
becomes coated, and a fetid breath is observed. General constitutional signs of 
bacteriemia and toxemia appear. The temperature may register between 101 
and 104° F. and the pulse rate is increased. The patient looks sick, a moist 
clammy appearance may be observed, and chills may be present. The face 
begins to swell near the tooth. This condition is a subperiosteal abscess. Pus 


Oral Surgeon-in-Chief, Boston City Hospital, Visiting Oral Surgeon, Old Soldiers’ Home, 
Chelsea, Mass. 

Lecture delivered before Massachusetts Dental Society 1941 Educational Course, Boston 
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is present and seeks an escape. Occasionally the pus escapes gingivally around 
the raised and loosened tooth into the mouth. If not, a pointing may be observed 
in the center of the swelling in the mouth, usually bueeally. An incision should 
be made to establish and maintain drainage and this should be accomplished 
with a general anesthesia, preferably gas-oxygen. A small rubber dam wick 
may be inserted in the incision, but it is not always necessary. Daily gentle 
irrigation in the wound is indicated. Generally speaking the tooth should not 
be extracted at this time, although in many hundreds of cases, and contrary to 
the opinion of some authorities, for various experimental reasons the tooth has 
been extracted at this time and the results have been found equally good or bad 
in either procedure. To establish drainage is paramount and if the tooth is the 
cause, and by extracting better drainage may be established, one may feel justi- 
fied to remove the ‘‘plug’’ to permit substantial drainage. It is not radical to 
aid nature in the process of elimination by extraction, which is often followed 
by the appearance of pus. 

I am convinced that proper hospital or home care may save the patient 
from serious consequences and may prevent such sequelae as osteomyelitis or 
septicemia and death. We should be well pleased if the case resolves to a normal 
recovery without further bone or facial involvement. Serious consequences may 
be presented by rapidly instituting a detailed bedside or hospital treatment. 
This treatment will not be successful if the patient is seen ‘‘too late.’’ 

If the infection has penetrated from the bone into the soft tissues of the 
face, then general systemic treatment is of the greatest importance. Drainage, 
by incision, must be secured as soon as possible. In many cases of alveolar 
abseess, intraoral incision is insufficient and useless. From experience one learns 
that extraoral incision is necessary. Here again general systemic treatment, 
poultices of hot flaxseed or magnesium sulfate almost constantly applied to the 
swelling, followed by incision and drainage and extraction of the tooth, when 
pointing of the abscess is evident, will usually insure a satisfactory recovery. 
Very often the tooth is extracted at the time the abscess is incised on the face. 
This is a good practice because it eliminates the cause, secures drainage which 
‘an be maintained, and subjects the patient only to a single anesthesia and 
operative procedure. Here again, as in the ease of subperiosteal abscess, con- 
valescent care in complete detail may prevent possible serious complications. 

In the elinie at the Boston City Hospital there are on an average between 
seven and fourteen patients admitted each week with tooth abscess in various 
stages of progress, and there are altogether too many admitted with conditions 
more advanced than they should be. In about an equal number the tooth has not 
been extracted, or it has been extracted two or three days previously. The 
majority run a normal course of the disease, but a few progress to other sequelae. 

Time will not permit an interesting detailed discussion of phlegmon’s in- 
volving other infections. The manifestations of inflammation of the face and 
neck are often similar in appearance, and confusing. Nevertheless a correct 
differential diagnosis must be made as early as possible. The lesions are ecellu- 
litis, Ludwig’s angina, empyema of the maxillary sinus, infective and epidemic 
parotitis, suppurative edemas of the lymphatic glands, tonsillar abscess, 


actinomycosis, angioneurotic edema, soft tissue and bone tumors, both benign 
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and malignant, salivary duct caleuli, ete., and occasionally a tooth abscess 
terminates in osteomyelitis. 

I do not like the words periostitis, osteitis, and osteomyelitis. They are 
really all misnomers, but they must suffice for want of more correct terms, 
Both acute and chronic alveolar abscesses present a form of osteomyelitis in a 
small and usually inconsequential degree compared with the seriousness of acute 
and chronie osteomyelitis. 

OSTEOMYELITIS 

In hospital eases osteomyelitis of the mandible is about eighth in frequency 
of occurrence with the following bones more commonly involved: femur, tibia, 
humerus, radius, ulna, vertebrae, os calcis, and mandible. It has been generally 
found more common in the male. About three to one is the ratio of males to 
females. Osteomyelitis in children, nurslings, and infants is a subject requiring 
a special lecture. In adults the majority of cases are seen between the ages of 
15 and 40 years, although it may occur at all ages. 

Let us follow a case of osteomyelitis of the mandible as it develops from 
the most common cause, a tooth abscess. We will avoid too lengthy discussion 
by omitting osteomyelitis as a complication of fractures, the hematogenous type, 
developing from gunshot wounds, manipulation operations, wiring of frac- 
tures, excision of tumors, cysts, syphilis, ete. 

Bacteria invading the osseous structure of the mandible from an abscess in 
the periodontal tissue destroy cells and other structures and invade the cortex of 
the bone beneath the fibrous layers of the periosteum. The concentric arrange- 
ment of the lamellae, the interconnecting ramifications of the canaliculi and 
lacunae, the arterial, venous and lymphatic vessels in the Haversian canals, the 
possibility of penetration along Sharpey’s fibers and Volkmann’s canals, all 
lend to extension and a rapid breaking down of the compact bone and, by ap- 
proximation, to invasion into the cancellous bone and bone marrow. Then more 
rapid spreading and destruction of osseous structures takes place, and multiple 
abscesses and thrombi occur. The medullary tissue becomes strangulated and 
circulation is eut off. Necrosis then follows and the extent depends on the de- 
struction of the marrow cells, their resistance, or a possible outlet through 
cortex and periosteum. 

The infective organisms predominating are staphylococcus (aureus and 
albus) and streptococci. The more malignant are mixed infections with strep- 
tococci and bacilli. These organisms cause necrosis, and suppurative periostitis 
conveys infection to the overlying soft tissues and a cellulitis develops. The pa- 
tient is very ill and toxie. Constitutional symptoms of septic absorption are 
evident. Chills, high fever, edema, trismus and excruciating, boring, gnawing 
pain is complained of. The patient is then a problem, and because of the anxiety 
manifested by him as well as by other members of the family there is no peace 
of mind for anyone until after the acute stage is passed. Only then ean one 
finally make reassurances that all will be well; that everything is under control, 
but that time cannot be hurried, when a long treatment period awaits bone 
regeneration or sequestration. 

In the early stages of the osteomyelitis, roentgenograms are usually useless 
because they are negative, but later a typical honeycombed moth-eaten appear- 
ance of bone, so characteristic of the disease, is seen. Finally x-rays will show 
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sequestra, small or large, and varied lines of pathologie fracture, and new bone 
formation about dead bone, the process of sequestration and involucrum. 

The earliest possible recognition of the disease and properly instituted 
treatment may prevent great loss of bone and deformity, and loss of life. In 
osteomyelitis, as with all severe infections about the mouth and jaws, the patient 
should be hospitalized and so confined. There are some cases which can be 
treated at home and office after the acute stage. This is during the reparative 
process, but they usually have to be re-admitted into the hospital for newly 
developed bone or soft tissue operations in order to secure better drainage. The 
intraoral mucosa heals and closes over too fast to insure continuous drainage ; 
therefore, through-and-through drainage, usually made under a gas-oxygen anes- 
thesia, and sometimes with gas-oxygen-ether, and most carefully done to avoid 
excessive trauma, with a properly inserted and fenestrated rubber tube, affords 
maximum drainage. This sometimes ealled ‘‘cigarette drain’’ makes daily ir- 
rigation easy. The cortical plate may be sufficiently penetrated or lifted to per- 
mit escape of pus during this operation. 

The timing of the operation is of the greatest importance, as the patient 
before operation is very seriously sick and a delayed opening of such a fulminat- 
ing infection may lead to extensive necrosis, pyemia, septicemia, or multiple 
secondary infections, and death. If an error is made in timing the incision by 
hours, or even a day too early, inasmuch as free pus is not secured on incision, 
one should not be concerned, because a rubber dam maintained in position with 
continuous hot poultices will cause escape of pus earlier than if no incision is 
made. Experience and close study each day of a case, however, will make it 
possible to incise at approximately the correct time. In too early an incision 
one may find a foul-smelling exudate, and with pressure relieved and a_path- 
way made for the eventual discharge of pus, when sufficiently formed, fever and 
severe pain subside, and infection is under control. 

Absolutely no curetting at this time is a rigid rule. May I re-emphasize that 
incision, bone drainage, and light packing of greased iodoform gauze or rubber 
dam is the correct procedure. The hot poultices held by a head bandage, which 
also gives support to the weakened jaw, supply the necessary heat for a desirable 
leucocytosis, localization, and a drawing of the infection outward. 

The general supportive care is 50 per cent of the treatment. A light diet 
of high vitamin, calecium-phosphorus, and fluid content is recommended. All 
through the acute stage blood examinations are important and should be fre- 
quently observed and compared. Blood caleium-phosphorus content and ratio 
are made, and an effort is made to maintain a good normal balanee. A Kahn 
test for syphilis is recommended, and if indicated treatment should be promptly 
instituted. If one can be sure of avoiding too much irradiation, there is no 
reason for not employing such treatment in one form or another. Years ago I 
referred some cases for such treatment, and they must have been overtreated 
because they became activated and aggravated and more swollen. Therefore 
I am not enthusiastic about recommending irradiation unless proper control is 
certain. I found ultraviolet treatment was of only slight aid and had to be 
stopped in some cases. My belief is that if I could intensively study irradiation 


therapy and treat the cases myself with a careful survey of the general condition 


j 
4 

J 


Dental Infections 519 


of each case each day, a definite benefit would result, but left with someone who 
is not familiar with osteomyelitis of the jaws, the result is not satisfactory, be- 
cause treatment of osteomyelitis of the jaws is different from osteomyelitis of 
other bones of the body. 

Bacteriophages are of questionable value. Autogenous vaccines are recom- 
mended. Bowel elimination by enema is essential, and a temperature drop of 
one degree or more is thus observed. 

Approximately eight ounces of orange, grapefruit, tomato juices and milk 
are given at hourly intervals, alternating each, in addition to the proper dosage 
ot haliver oil or ceod-liver oil, according to the age of the patient. Alkalinity, 
forced fluids, and proper nutrition are maintained, and this is particularly 
necessary in the acute stage. I believe that this diet with the addition of 
vegetables and few carbohydrates is of the greatest importance. Sedatives and 
nareoties are prescribed when indicated. The sulfonamides when carefully 
administered, particularly in the acute stages, are distinctly helpful in reducing 
the toxie effect because of the presence of streptococci and staphylococci. The 
trigger balance of bodily toxemia versus control indicates that the sulfonamides 
should be immediately stopped on appearance of cyanosis or cutaneous erup- 
tions or red corpuscles appearing in the urine. Blood transfusions seldom have 
to be resorted to. 

Maggot therapy is impractical about the jaws. Some four or five years ago 
we secured from the public health Department at Washington a solution of 
allantoin and urea and we have used enzymol, hot Dakin’s solution, zine 
peroxide, and lastly perhexogen. The fact remains that there is no panacea in 
irrigation treatment. One seems to show improved conditions in one case with 


one medicament and fails in another. 


SUBPERIOSTEAL ABSCESS 


Although the term ‘‘subperiosteal abscess’’ is not an accurate one for the 
condition under diseussion, or the one for which the following treatment is sug- 
gested, it will suffice for the want of a better one. The accompanying photo- 
graphs and x-rays are typical of such cases. In one, the patient has not had 
had the infectious tooth extracted, and in the other, the tooth has been extracted 
by another dentist (apparently with justification). In either case, previous to 
the extraction, the patient probably complained to the dentist of a toothache, 
followed by soreness of the tooth and surrounding tissues, a tenderness in touch- 
ing the tooth and in eating, and the patient at examination also probably pointed 
with definite anxiety and considerable care to a slight swelling, usually buceally, 
in the vicinity of the offending tooth. 

Digital examination by the dentist reveals a very slight induration, usually 
about 14 of an inch raised from the bony surface of the jaw and extending about 
114 inches laterally by *4 of an inch vertically. This type of ease is more com- 
monly seen in the mandible, and naturally so, because of the structure of this 
particular bone. 

Further examination will disclose a condition of lassitude, fatigue, drowsi- 
ness, and a temperature of about 100 to 100.8° F. Digital examination intra- 
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orally discloses a definite tenderness and slight swelling of a very painful na- 
ture on the buceal surface in close proximity to the offending tooth (Fig. 1), 
and including adjacent teeth. This condition warrants an x-ray and the infected 
tooth or teeth will be then observed (Fig. 2). 

The treatment of subperiosteal abscess in either case is the same, whether 
the tooth has been extracted or not, except that, if the tooth has not been ex- 
tracted, it should be. 


Fig. 1.—Intraoral photograph in case of subperiosteal abscess. 


Fig. 2.—X-ray of infected tooth with deep caries involving dental pulp and showing periapical 
infection causing subperiosteal abscess. 


In some instances on extraction, pus will be observed discharging from the 
socket, but whether pus is seen or not does not alter the treatment. If possible, 


irrigation should be carried out at least twice a day with normal saline solution, 


great care being used not to force, by undue pressure, infectious material into 


the forming blood clot, thereby destroying it. It must be remembered that the 


infection, if pus is not evident, is in the cancellous bone and is making an effort 


| 
| 
wae. 
4 
| 
4 
i} 

Bd 


Dental Infe« tions 521 


to escape through the cortical plate. The cortical plate would show a definite 
bone swelling with a raised surface, which involves the periosteum, and has al- 
ready invaded to a slight degree the soft tissues adjacent to it (Fig. 3). 

The object in this treatment is to prevent formation of a bone abscess which 


would require extraoral incision and drainage, with a resultant disfiguring sear, 


Fig. 3.—Typical swelling of the subperiosteal type. 


as well as long drawn-out treatment. By experience this treatment has been 
found to be considerably longer than the aborting treatment described in the 


accompanying chart. 


CHART SHOWING WRITTEN ORDERS GIVEN TO PATIENT, OR FOR HOSPITAL DIRECTIONS 


1. Name of Patient Date Reasons ) 
2. A bowel movement every day and an enema or night cathartic if bowels do not move. 
4. (a) lee bag to face % hr. out of every hour from 8:00 A.M. to 10:30 P.M. 

(b) Vaseline to face and hot water bag to face 1% hr. out of every 2 hr. from 8:00 A.M. 


to 10:00 PLM. 


c) Vaseline to face and hot flaxseed poultices to face (high or low) constantly from 
S:00 A.M. to 10:50 P.M. 

#. Starting at 8:00 A.M. and continuing until 8:00 p.M., alternating, every hour, 8 ounces 
of orange, grapefruit, tomato juice, and milk. Also, if desired, egg yolks, spinach, 
carrots, lettuce, grated raw cabbage, raw tomatoes, peas and string beans, 

5. A bath each day and three alcohol rubs. 

6. Hot water bag to feet if cold. 

7. Take 3 to 6 five-grain tablets of empirin compound, intermittently, daily. 

8. One heaping teaspoonful of citrocarbonate at 11:50 a.m. and 4:30 P.M, 

%. Codeine sulphate or ipral or morphia, 8.0.8., sleep. 

10, Quiet, no guests. 

ll. No smoking Or liquor. 

12. A trained nurse. 

rive 


Instill in patient the importance of all the above instructions. Make every effort to 


the patient assurance and confidence in you. 

The important manner of eseape of this infection is by the lymph channels, 
venous supply, and the ever-present arterial blood with its leucoeytie action. If 
the general tone of the human machine can be improved, then it is believed that 
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we are doing more for our patients than has resulted in the past with the cus- 
tomary treatment of flaxseed poultices, or incision and drainage, ending in a 
disfiguring scar. 

It must be emphasized that not one step in this treatment should be over- 
looked and every order of the doctor must be enforced to obtain the result. It 
is also observed that few failures will be noticed, except in occasional cases 
involving blood dyserasia or unusual virulence of infection. 


SUMMARY 


One may deduct that we should only help Mother Nature by hospitalization 
of the patient with complete rest, incision, drainage, general systemic study, and 


control, with a full realization of the psychologic effect on the unfortunate pa- 
tient of everything we do. 
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BLOOD DYSCRASIAS 


ORAL MANIFESTATIONS OF 


WILLIAM B. Caste, M.D.. Boston, Mass. 


LOOD dyserasias primarily affect the red cells, causing anemia, the white 

cells, causing leucemia, or the platelets, causing deficiencies and hemorrhage. 
The important thing to remember is that, if one has a hemorrhagic condition 
or apparent infection in the mouth, it may be a manifestation of a blood 
dyserasia. You should always be on guard lest the oral lesion cause you to think 
the condition merely local. If you have the slightest suspicion, do at least a 
hemoglobin and blood film. This is simple. If operative measures are con- 


sidered, it is also desirable to do a clotting and bleeding time. 
DISTURBANCES AFFECTING THE RED CELLS 


In anemia, the patient may have a pale mucous membrane. The patient 
with polycythemia vera is likely to bleed if a tooth is removed. Overredness of 
the mucous membranes is suggestive in these cases, 

In certain anemias, notably pernicious anemia and its relatives, one may 
observe that the tongue is sore (glossitis) or the tongue may be smooth, red or 
inflamed, especially the tip or sides. 

In some hypochromie anemias, the patient may have a smooth, noninflamed 
tongue, rather flabby or thick, and dysphagia. This is called the Plummer- 
Vinson syndrome. It is usually found in adult women, and is a fairly rare syn- 
drome. The signs are telangiectasia around the tongue and nasopharynx and 
often the tips of the fingers. The patients are susceptible to local bleeding at 
these points. 

DISTURBANCES AFFECTING THE WHITE CELLS 


Acute or subacute leucemia, monocytic leucemia.—This affects an age group 
from 15 to 35 years. In most of these patients, there are necrotic lesions of the 
mouth or gums, or edema of the fauces. You may suspect trench mouth of a 
virulent type; a blood film would show anemia and leucemia. Leucemia, closely 
related to lymphosarcoma, may cause inflammation of the tonsils. Large, juicy 
tonsils may be suggestive of leucemia or sarcoma. 

Infectious mononucleosis —This is a benign, self-limited disease, char- 
acterized by slight constitutional symptoms or by high temperature and prostra- 
tion. Oral manifestations are disturbances of the gums with a little bleeding, 
and extremely large tonsils with ulcerations. This condition may seem ex- 
tremely serious. There is nothing diagnostic about the local appearance of the 
oral cavity of these patients, but large lymph nodes elsewhere, and sometimes 
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splenomegaly may suggest the diagnosis. The blood film shows a large number 
of mononuclear cells but no anemia or thrombocytopenia. The differentiation 
between this and leucemia in young people is sometimes difficult. A positive 
heterophile agglutination test confirms the diagnosis of infectious mononucleosis. 

In agranulocytosis the red cells are not disturbed, but the white cells of the 
polymorphonuclear series practically disappear. The fever and appearance of 
the throat, with necrosis, ulcerations, or edema, suggest an infection. 

Aplastic anemia may cause bleeding from the nose or gums. It may be 
thought to be due to a local condition; but it is actually a manifestation of 
aplastic anemia, due to exposure to benzol or sometimes to other cyclic com- 
pounds. Here, also, a blood film is helpful. As in leucemia, platelet disturbance 
may be prominent. Anemia and leucopenia are also present. 


What shall we do to exclude or to diagnose these possibilities ? 


Suspect, 
and do, or have done, a blood film and hemoglobin test. Then you will know 
whether or not you have blood dyscrasia, needing further control study. These 
conditions are not common, but if operative procedures are undertaken, the 
results may be extremely serious. Of course, all these conditions are serious, 
except in infectious mononucleosis, or those anemias which may be rather easily 


eured by the administration of liver extract or iron. 


VITAMIN 


DEFICIENCIES 


Quite recently, it has been shown that, aside from the glossitis in pernicious 
anemia (treated with liver extract) and pellagra (nicotinic acid), riboflavin 
deficiency may be associated with a magenta-colored tongue and with cracks at 
the corners of the mouth, roughening of the skin around the mouth, acne rosacea, 
and vascular infiltration of the cornea. Pellagra is associated with diarrhea, 
frequently with changes of an erythematous and desquamative type on exposed 
body surfaces and on unexposed surfaces subject to heat and rubbing. There 
is usually a raw red tongue, with shallow ulcerations, or patches suggesting 
thrush. Vitamin C deficiency leads to spongy gums. Mild deficiency of these 
vitamins may be responsible for contributing to dental symptoms in some pa- 
tients. 

Prothrombin deficiency is associated with lack of vitamin K. It is seen 
usually in patients with severe liver disease. The patient may bleed from the 
mouth or elsewhere. The prothrombin time is increased; clot-making is not 
normal because of the inability of the lower prothrombin to act with caleium and 
thromboplastin to form thrombin. 


HEMOPHILIA 


Hemophilia is well known as a cause of fatal hemorrhage spontaneously or 
at operations. It is demonstrated by prolonged coagulation time and normal 
bleeding time. The control of bleeding due to lowered platelets may be accom. 
plished by transfusion. Transfusion will stop blood leakage for two to three 
days. This is true in hemophilia. Give preliminary transfusion, and afterwards 
some form of thromboplastic material should be applied on gauze packs. <A 
globulin fraction of sheep serum applied on dry gauze helps teeth to be removed 
safely. 
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Blood Dyscrasias 


TREATMENT OF LOCAL LESIONS IN BLOOD DYSCRASIAS 


The important thing is to think of the possibility that a hemorrhagic or 
apparent infectious lesion in the mouth may be a phenomenon of a general 
blood dyserasia. The simplest way to rule this out is by doing at least a hemo- 
globin and blood film. Appropriate further studies will be needed for an 
accurate diagnosis and treatment of the general condition. 

What can be done if you have an apparent infective condition in the mouth 
associated with blood dyserasia? Do nothing but local irrigations and treatment 
of the general condition. If you have an invasive process with secondary in- 
fection as in infectious mononucleosis, sulfanilamide may be useful. In any 
blood dyscrasia there may be some reason why you should not use sulfanilamide 
as such drugs can injure the blood-forming organs. Therefore, it is well to con- 
sult a physician before giving these drugs. 
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INJURIES AND WOUNDS 


STANLEY J. G. Nowak, M.D.. Boston, Mass. 


HE subject of superficial wounds is generally treated with too much levity. 

This attitude is most apparent when one looks at the end results. The 
criteria for satisfactory treatment of wounds are: 

1. Prevention of infection. 

2. Adequate treatment of infection when it is unpreventable. 

3. Restoration of function within a reasonable limit of time. 

4. Recognition and proper treatment of deep injury when associated with 
superficial wounds. 

5. Plastic and/or anatomic restitution where it is reasonably expected. 

6. Choice of procedures which take into consideration economic factors. 

A wound may be defined as a break in continuity of normal tissue structure, 
either microscopic or gross, caused by some form of violence usually extrinsic. 


The object generally strikes the individual but the reverse is often true. 


The nature of the violence is important to ascertain because it may give 


a clue to the possibility or type of deep injury. For example, an individual 


struck by an automobile might have only a small abrasion on the forehead but 


in addition might have a severe brain injury. A similar abrasion sustained 


from striking the head against a shelf or door would usually be a very minor 


matter requiring only local cleanliness or at most some mild antiseptic and a 


protective dressing. 


The extreme example of maximum internal injury with little or no external 


injury is that resulting from explosion of bombs in which the terrific increase 


in atmospheric pressure produces lung shock and death. 


There are exceptions, of course, to the relationship of type of injury and 


the total result. An individual may sustain a fatal infection from a minor punc- 


ture wound caused by a thorn and yet another might be struck by a locomotive 


and survive. 


Fresh wounds may be classified as follows: 


1. Abrasion 

2. Contused Wound 
3. Puncture or Penetrating Wound 
4. Incised Wound 

5. Laceration 

6. Avulsion 

7. Bite—Human or Animal 


ABRASION 


An abrasion is a scratching or scraping of the superficial layers of the skin 


usually inflicted by a blunt object when it strikes a glancing blow, or in a direct 


blow associated with some friction. This type of wound is frequently seen in 


children falling on the sidewalk. It rarely leads to serious infection if handled 
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intelligently in the beginning. Soap and water followed by tincture of benzoin 
is usually sufficient. Avoidance of further friction or irritation might be an- 
ticipated by a protective dressing. In many instances bichloride of mereury 
1:5000 can be used. Its nonirritating quality has obvious advantages. 

An abrasion when infected might manifest various forms of infections, i.e., 
cellulitis, lymphangitis, abscess. On the face an abrasion might be complicated 
by impetigo contagiosa or by the more serious complication of erysipelas. The 
former is treated by frequent soap and water cleansing followed by application 
of ammoniated mereury (5 or 10 per cent) and observance of obvious con- 
tagious precautions. Erysipelas should be treated with cold borie compresses, 


sulfanilamide or some other form of sulfonamide. 
CONTUSION 


A contusion is a wound produced by a blunt object usually without a break 
in the skin which is characterized by more or less microscopic tearing of deep 
tissues. When it is superficial it appears as a bruise or black and blue spot. If 
the contusion is deep there may be no external visible evidence; tenderness will, 
however, be present. 

Case Presentation—To illustrate multiple superficial abrasions with pos- 
sible involvement of one or two deep structures, the case of a 52-year-old woman 
who was hit by a trolley car is presented. She did not lose consciousness. The 
sum total of her wounds was: superficial contusions of scalp, left elbow and right 
ankle. The left elbow injury might have resulted in infection of the olecranon 
bursa. The ulnar nerve is the other structure which should be examined in 
injuries to this region. Fracture and dislocation were ruled out in this ease. 

Another ease presented to illustrate superficial contusion with serious deep 
injury is of a 32-year-old member of a tank battalion who fell down a flight of 
steps at the armory. On admission to the hospital he was unconscious, and blood 
was oozing from the right auditory canal. There was only a slight contusion of 
the right forehead. Lumbar puncture showed frankly bloody spinal fluid under 
increased pressure. These and subsequent findings established the diagnosis of 
contusion or laceration of the brain, with fracture of the base of the skull. 
Superficially he showed only a slight contusion of the forehead. 

PUNCTURE OR PENETRATING WOUNDS 

These wounds are caused by sharp, narrow objects like thorns, needles, 
nails, ice picks, stilettoes, or by missiles such as bullets. These wounds may be 
superficial or deep and may also involve important deep structures. 

Small clean puncture wounds from thorns, needles, ete., require only local 
application of disinfectant, with or without a temporary protective dressing. 

Puncture wounds produced by nails require careful loeal disinfection with 
7 per cent iodine solution, protective dressing, elimination of weight bearing 
and friction, and tetanus antitoxin in appropriate doses after exclusion of serum 
sensitivity. 

Bullet wounds are serious lesions because of the possibility of, first, deep 
injury in the form of hemorrhage; second, diffuse infection resulting from per- 
foration of a viseus; third, central or peripheral nerve injury; and fourth, 
secondary infection from either pyogenic organisms or from gas or tetanus 


bacillus. 
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INCISED WOUNDS 

Incised wounds are those produced by a sharp cutting object. Here again 
the depth of the cut will determine whether or not deep structures such as 
tendons, nerves, or blood vessels are injured. 

A ease was presented illustrating a slightly infected razor wound of the 
wrist with important tendon and nerve injury. It was that of a 70-year-old man 
who attempted suicide by eutting his wrist with a razor. He was admitted forty- 
eight hours later. On admission he showed that he had severed all the flexor 
tendons on the palmar aspect of the wrist together with the median and ulnar 
nerves. Primary suture was contraindicated by delayed treatment. In this case 
the wound was disinfected and left open because of the strong possibility of 
infection. Tendon and nerve repair will be postponed from six weeks to six 
months, depending upon the nature of the infection. Ideally all wounds should 
be sutured within several hours after their occurrence. An incised wound pro- 
duced by a clean domestic instrument may be sutured primarily even twenty-four 
to forty-eight hours after its infliction, provided that the wound was disinfected 
at once and protected with a sterile or even clean dressing. Hunting knife in- 
cisions or lacerations may be sterilized with some ever-present whiskey and pro- 
tected with a dressing until surgical aid is available. 

Incisions or lacerations sustained under grossly contaminated circumstances 
may be considered unfit for primary suture even four or eight hours after 
injury. In such instances primary closure should be forfeited for union by 
second intention after sterilization and packing gently with vaseline gauze with 
or without splinting, depending upon the structures involved. 

Primary or secondary closure will depend, therefore, upon the nature of 
the wound, the time interval elapsing from the accident, and finally the cir- 
cumstances whether reasonably clean or grossly unclean. 

Most forms of hemorrhage can be controlled by direct pressure. Tourniquet 
application with release every twenty minutes for three to five minutes during 
which time local pressure will prevent excessive blood loss is a technique that 
might have to be resorted to. In many instances, the tourniquet is not only 
unnecessary but is harmful in that it acts as a venous tourniquet. Such a tourni- 
quet does not constrict the artery but impedes the returning venous blood. 
Removal of the tourniquet in such instances produces prompt cessation of 
hemorrhage. Wounds in the proximity of a vein, especially a varicose vein, are 
frequent examples of this type of hemorrhage. Loeal pressure is, of course, 
sufficient to arrest the bleeding in such eases, 


LACERATIONS 


Lacerations are produced by dull cutting objects and are, therefore, apt 
to be irregular in their contour. The same principles apply here as in incised 
wounds. In addition, plastic consideration may be accomplished by trimming 
off irregular edges and angles. 

A ease was presented illustrating a contused laceration of the lip with frae- 
ture of the zygoma. The wound was disinfected and carefully approximated 
with horsehair, effecting proper alignment of the mucocutaneous line. 

Deep soiled lacerations in military experience are now being treated with 
proper débridement i.e., cutting away all dead and soiled muscle and cutaneous 
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tissue under general or spinal anesthesia, followed by a large vaseline pack and 
immobilization with plaster of Paris splint. An extremely important measure 
is the introduction of 5 to 15 Gm. of one of the sulfonamide preparations in 
powder form, directly into the wound after débridement and irrigation with 


physiologic saline solution. 
AVULSIONS 


Avulsions are caused by blunt objects which not only produce an incised 
or lacerated wound but also pull or tear the elevated skin edge away from the 
underlying tissue. A pedicle flap may remain or the avulsion may be complete 
leaving a defect. In the former, the avulsed flap should be reapproximated 
with observance of the same principles outlined for incised and lacerated 
wounds. In clean complete avulsions immediate Thiersch grafts should be 
applied. In unelean avulsions, warm borie or chlorazene compresses are in- 


dicated, with later skin graft if necessary. 
BITES—HUMAN OR ANIMAL 


Animal bites carry the danger of not only pyogenie but also of the virus 
infection, rabies. Such wounds are best sterilized by cauterizing with concen- 
trated nitric acid followed with a protective dressing. The animal should be 
observed for a period of ten days to determine the possibility of rabies. If the 
animal cannot be identified, it is safest to carry out the Pasteur immunization 
regime. 

Human bite or more accurately a punch laceration is an extremely danger- 
ous type of wound because of the frequency of anaerobic and Vincent infections 
that follow. In these cases the laceration should be excised with cautery along 
with any portion of tendon if so lacerated. The interphalangeal or metacarpo- 
phalangeal joint should be carefully exposed and drained widely if it has been 
entered. Vaseline pack and warm chlorazene soaks are next in order. 

A ease of a young lady bitten on the hand by a cat at the Cat Show was 
presented. She was admitted twenty-four hours later with three to four small 
puncture marks on the thenar eminence and definite lymphangitis with axillary 
adenitis. The admission temperature was 100.5° F. Warm chlorazene com- 
presses to the entire arm, bed rest, sulfonamide therapy were started at once. 
Although the identity of the cat was known, anti-rabic treatment was started 
empirically on the fifth day. The cat proved to have rabies on the tenth day. 


This patient made an uneventful recovery. 


ANESTHESIA 


Proper choice of anesthesia may make a difference between an excellent and 
poor result. Simple incisions and lacerations may be sutured without any anes- 
thesia in cooperative individuals. Local infiltrations with 1 per cent procaine 
may be useful in some children, but general anesthesia is usually necessary, not 
only for accurate apposition of tissues but to prevent breaking of needles, ete. 
Spinal anesthesia is excellent for extensive débridement of lacerations of the 


lower extremities. 
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THE CLINICAL EVALUATION OF TERTIARY BUTANOL HYDROGEN 
PEROXIDE OR ‘“‘PERHEXOGEN” AND “IODINE PLUS” 


STEPHEN P. Mauuetrtr, D.M.D., Boston, Mass. 


F ALL the fungicides at our disposal, greatest dependence can be placed 

on the simpler chemica! substances, such as iodine, sulfur, salicylic acid, 
potassium permanganate, and hydrogen peroxide. Of these, iodine in proper 
dilution has been the most reliable for general use. 

Tertuary Butanol Hydrogen Peroxride—An aqueous solution of hydrogen 
peroxide, if not for its unstable nature, should be an excellent application in 
mycotic infections. It undergoes a slow process of reduction with liberation of 
a portion of its oxygen content. This nascent oxygen has a powerful oxidizing 
effect and is destructive to organie matter. Fungi are facultative anaerobes aud 
subsist on epidermic tissue. The destruction and removal of this tissue definitely 
inhibit their proliferation. In addition, hydrogen peroxide is directly a fungi- 
cidal agent. According to Gifford, its germicidal action does not depend upon 
the liberated oxygen, but upon the hydrogen peroxide molecule. Certain organic 
substances, especially blood and pus, exercise a powerful catalyzing action on 
aqueous solutions, so that the oxygen is given off rapidly. A stabilized solution 
would liberate oxygen more slowly and we could take advantage of the effect of 
this nascent oxygen and simultaneously the fungicidal properties of the peroxide 
molecule. We have such a solution in a preparation of tertiary butanol hydrogen 
peroxide. 

Pure hydrogen peroxide is an unstable crystalline substance, and in the 
past has found its greatest use in the official liquor hydrogenii dioxidi, which 
represents a 3 per cent solution by weight H,O,. At ordinary temperatures it 
is unstable and when dispensed is often of little practical value. Hydrogen 
peroxide possesses many of the same properties as water, one of which is its 
solubility in various solvents. A substance which dissolves water will dissolve 
hydrogen peroxide. For example, tertiary butanol will dissolve water or hydro- 
gen peroxide in all proportions, whereas mineral oil fails to dissolve either to 
any appreciable extent. 

Consequently the ideal organic solvent for hydrogen peroxide would be 
one difficult to oxidize and in which the peroxide is soluble in all proportions. 
A further requisite is that the resulting solutions be stable and capable of slow 
liberation of oxygen on contact with dead organie matter. Several different 
aleohols, both aromatic and aliphatic, have been tried with varying success. 
The actual number of alcohols available is somewhat limited, some being too 
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expensive to be practical. The higher alcohols are either solid or fail to dissolve 


any appreciable amount of hydrogen peroxide. Other alcohols will dissolve 
plenty of peroxide but are themselves easily oxidized and give unstable solutions. 

The properties of tertiary butanol hydrogen peroxide are as follows: 
Assay: About 7 per cent H.O,, although it can be made in any strength. 
Practically all of the other 93 per cent is tertiary butanol. Inert substances 
present: Water and a trace of sodium sulfate. The amount of water is quite 
low but there is no method available to determine it. 

The type of container used for the peroxide solution is important. A glass 
bottle of low free-alkali content is necessary. This bottle should be cleansed 
thoroughly with sulfurie and nitrie acids before use to remove the free-alkali 
left after manufacture. Ordinary and ultraviolet lights appear to have no 
effect so that a white glass bottle may be used. 

Experience has shown that the preparation cannot be used in very acute 
cases where moist dressings are indicated. Its use following the subsidence of 
the aeute reaction has been quite effective in practically all patients. The eases 
showing the most remarkable results have been those with maceration, vesicula- 
tion without edema, and these with desquamation.* 

Jodine Plus.—lodine plus is a mixture of 12 per cent tertiary butyl hydro- 
peroxide plus 2 per cent iodine in tertiary butyl alcohol, and because its iodine 
content acts on the pyogenic microorganisms found in the mouth, and because 
butyl hydrogen peroxide acts on the anaerobic organisms of the mouth, these 
two chemicals in combination are exceedingly helpful in the treatment of peri- 
coronal infections as well as in other hidden, obscure, or pocketed areas where 
desquamation of epithelium has taken place, probably because of a synergic 
reaction. 

TREATMENT OF PERICORONITIS 

The old and familiar method of treating pericoronitis, particularly over 
the distocoronal surface of mandibular third molars, where the soft flap is 
conducive to trauma and food accumulations, has been by irrigation and an 
application of trichloracetie acid or irrigation and swabbing with methylene 
blue. This treatment is still one of the best, but where there is an acute peri- 
coronitis, it is not unlikely to take from three to five or six days of daily appli- 
eation before the acute stage has subsided and the extraction may be recom- 
mended. 

It has been the observation of a few operators that perhexogen, which has 
been used for the last three years, and iodine plus, which has been used for 
the past year, give more prompt relief and prepare the patient more quickly 
for surgical intervention. In fact, although one should use extreme precaution, 
a considerable number of patients with slight pericoronitis have had the follow- 
ing treatment prescribed with success: 

1. A compressed air gently but definitely blowing of all food debris from 
under the pericoronal flap. 


*Clinical Evaluation of Tertiary Butanol Hydrogen Peroxide as a Fungicide by Frank C. 
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2. Patient rinses with metaphen 2500 for five minutes. 


3. Patient rinses for five minutes with hydrogen peroxide 50 per cent 


solution. 


4. On either side of the tooth cotton rolls or sterile gauze are placed in 


order to control the application of iodine plus on a small pledget of cotton to 


the infected field. Patient bites into gauze for two minutes and then rinses 


again with hydrogen peroxide. 


THE BOSTON CITY HOSPITAL 
THE ORAL SURGERY DEPARTMENT 


FRACTURE DIET 


Revised to February, 1941, by Dr. Stephen P. Mallett, 
Oral Surgeon-in-Chief 


“EAT ONLY THE FOLLOWING FOODS” :— 


All foods nof mentioned in the following two lists should NOT be eaten. 


A” 


List—The following foods must be eaten “B” List—Optional foods may be eaten 
P 


daily: 


1. Milk (whole)—1 qt. 1. Banana—one ripe, mashed or taken with cereals 


or cooked fruits or with custard 


Choice (2. Tomato juice—abour—16 oz. 


of 3. Grapefruit—fresh—8 oz 2. Cereals—Ralston, Corn Meal, Wheatena with 


milk and brown sugar, honey, maple syrup 


one 4. Orange juice—fresh—S oz 


butter or ripe banana 


and juice of 1 lemon 


Desserts—ice cream—and only vanilla, choco- 


5. Butter—'% Ib. 


late or caramel. Also custards, gelatin, apple 


6. Eggs—yolks of two, preferably raw or soft 1uce, canned peaches and pears 


boiled; whole eggs may be taken as in eggnogs 


4. Cheese—cottage and cream cheese in modera- 
or custards, sweetened with raw or brown sugar 


tion, if desired 


Vegetables—pureed, strained or mashed, such as: . 
Meats—beef or chicken scrapings in broth. 
spinach, swiss chard, beet greens, carrots, sum- 


mer squash, parsnips, turnips, peas, string beans, 


6. Fish—halibut, cod, swordfish, haddock (boiled 


und shredded very fine and taken in milk as a 


lima beans, corn, asparagus, and beets 


gruel or broth). 


8. Cod Liver Oil—Adults: 2 teaspoonsful three 
times a day; children, less 


Yeast cake—1 a day, or 3 Vitamin B complex 


capsules. 


“EAT NO OTHER FOODS” 


N. B. Certain cases need more Vitamin C and, there- Avoid all condiments, coffee, tea, and alcohol. Two 
fore, one or two tablets of Ascorbic Acid may weeks after fixation, sherry wine may be 
be added. Also anemia test should be made prescribed in case of loss of appetite. 


and iron administered if found needed 


: This is the fracture diet given all patients with jaw fractures as described by Dr. Mallett 
in his lecture on fractures. 


5. Then extract and have patient immediately bite into sterile gauze for 


one-half hour, to be followed with proper home instructions. 


This treatment must be followed implicitly and only in a semi-acute con- 


dition and not in eases where general condition of patient does not warrant im- 


mediate extraction. The preferred methed is the daily treatment until all 


acute symptoms have subsided. 


Tertiary Butanol Hydrogen Peroxide 


STERILE PROCEDURE MATERIAL MEASUREMENTS 


The surgical operating material for the patient and operating table is an unbleached 
cotton in double thickness, medium grade, and the material that the outfit is wrapped in 
for sterilization by autoclave is of the same cloth. 

The following are the dimensions: 

l. Outside ‘‘wrapping’’ cover, 20 20 inches. This is the outside wrapper of double 
thickness in which are autoclaved the following: 

A. Operating table cover, 48 « 51 inches. This is for large operating room 
table and will not be needed for most dental offices because a 30 LS inch cover 
of the same materia! is large enough for the average table, or Mayo table. 

B. One Mayo table cover, 30 17, double thickness. 

C. The head-wrap is 35 » )} inches, of single thickness, and of the thin 
vrade white, unbleached cotton. 

D. The trephine which has strings sewed to the open semi-circular neck por 
tion, 56 x 48 inches. Across the top of the neck for 16 inches from the side to 
where the neck curve begins, and 16 inches in diameter across to where the neck 


curve ends, and then 16 inches across to the end of the material. See diagram: 


€— =" tape for tying 
around neck 


EMERGENCY KIT RECOMMENDED BY DR. MALLETT FOR USE IN DENTAL OFFICE 


” 14” 


1. One porcelain container with cove Si, 


2, One B-D Yale Resistance Glass No. 23282, Becton Dickinson & Company, 2 €¢.¢. 


Hypo Syringe with B-D Needles. 
3. One aromatic ammonia ‘‘ Vaporole’’ for use as smelling salts. Capsules inclosed 
in silken sac to be broken between fingers and inhaled 

4. One amyl nitrite of 5 min. capsules for inhalation. Capsule within sac to be 
broken between fingers and inhaled. 

5. One package of five ampules of coramine, manufactured by Ciba Company, Ine., 
New York, N. Y. (Sterilized, 1.5 ¢.c. ampules to be injected intramuscularly in case of 
cardiac or respiratory failure. Directions on box and on enclosed descriptive pamphlet in 
each box.) 

6. Nitroglycerin tablets, 1-200 gr. by any of the good manufacturers, to be inserted 
under tongue in the mouth in cardiac failure. 

7. One tube of ten tablets of 1% grains each of metrazol. Metrazol is a ecardiae stim 


ulant and is put up in two ways of importance to the dental profession. One is a 1 e.e. 


16" 
16", 


Stephen P. Mallett 


The 
1 tablet. The 


ampule containing 1%4 gr. of metrazol and this is injected as a liquid intramuscularly. 


other is a tube of tablets which is given by mouth in water, either % or 
manufacturer is Bilhuber-Knoll Corp., Orange, N. J. 
8. Alpha Lobeline (Bischoff). This is a respiratory stimulant and resuscitant and is 


Oo. 


used by injecting intramuscularly. Dosage 3/20 grain, or 1 ampule. 


The two fracture wires which Dr. Mallett recommended were: 
1. Malin’s ‘‘ Wilstabrite’’ Stainless Wire, Chromium-Nickel Alloy, Temper-Soft, Quan 
tity-'4 lb. Spool; The Malin & Company, Cleveland, Ohio, U. S. A. 
2. ‘*‘Double S’’ Ligature Wire, Stainless Steel, 30 ft. Coils; Gauge .011; manufactured 


by Julius Aderer, Inc., of New York. 


The formula called ‘‘Magic’’ which Dr. Mallett recommended for the treatment of sockets 


and pain is as follows: 
R 
Chloroformi 
Guiacol 
Liquor Albolene 
lodoformi 


The syringe recommended by Dr. Mallett with a silver, flexible irrigating point is the Luer- 


Lok Control, B-D; Becton Dickinson & Co., 3 c.c. Syringe. Needle is a B-D silver tip, flexible. 
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Editorial 


The Opening of the Harvard School of Dental Medicine 


On September first the School of Dental Medicine was officially opened by 
Harvard University. Harvard was the first University to establish a Dental 
School, and today the oldest University in America has started a new develop- 
ment in dental education. This was made possible by gifts from Carnegie 
Corporation, the Rockefeller Foundation, and the John and Mary R. Markle 
Foundation, in addition to funds transferred by the President and Fellows of 
Harvard College to the resources of the School. 

Students will be enrolled both in the School of Dental Medicine and in 
the Medical School. The purpose of the Harvard School of Dental Medicine is 
to offer a basic course as a preparation for certain particular opportunities 
now existing in the dental field. These opportunities include teaching, research, 
special types of practice—such as oral and plastic surgery, and orthodonties 
general practice, and public health. The committee, which was appointed by 
President Conant to study the problems of dental education in Harvard Uni- 
versity, hopes to make, therewith, a contribution by supplementing the present 
educational system of dentistry by giving men training for individual careers in 
dental science, rather than developing a new pattern and effecting a change in 
the educational methods of American dental schools. To accomplish this, the 
undergraduate department offers a five-vear course leading to the M.D. and 
D.M.D. degrees. In addition to the basie course, the School of Dental Medicine 
will also provide opportunity for graduate study to qualify men for special types 
of practice, orthodontics, oral surgery, and plastic surgery, as well as for men 
interested in investigative or teaching careers. 

In order to attract students with outstanding ability, a national scholarship 
in dental medicine has been established by the University, with a stipend 
sufficiently large, if necessary, to meet the essential school and living expenses of 
the student. This scholarship will be continued for the entire five years, if the 
student maintains an honor record. 

The philosophy of the enterprise is to offer a basie course for the train- 
ing of highly qualified men in the fundamental principles of medicine and 
dentistry and at the same time provide adequate technical preparation for 
general practice. The Faculty of Medicine has now accepted a carefully de- 


veloped plan submitted by the curriculum committee of the School of Dental 


Medicine, consisting of seven dentists and one dental science teacher with a 
Ph.D. degree. This plan includes, first of all, a change in the length of the 
academie year. The courses, in the second, third, and fourth years, will run 
until about August 1, thus reducing the unnecessary length of our former 
vacation period. The latter is a vestige from an agricultural period in which 
the help of every one was required in the fields during the summer time, but in 
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these modern days, this is certainly not consistent with our conception of the 
value of time, or its economic utilization. 

The subject matter is distributed in the following manner: 


A. 


Subjects basic to the practice 
of both medicine and dentistry. 


Subjects in clinical medicine. 


Special subjects in dentistry ac- 
ceptable toward an M.D. degree. 


Subjects in clinical dentistry. 
Unassigned free time. 


In explanation of this table, it 


1700 hr._ f M.D. degree 
_ 4000 hr. 

| *H. M.S. - 

\ 4010 hr. 


D.M.D. degree 
4100 hr. 

| +C.D.E. 

3800-4400 hr. 


1800 hr. 
500 hr. 


1900 hrc 
700 hr. 
includes 


should be pointed out that ‘‘A”’ 


the so-called premedical and predental sciences which in recent years have 
both the dental These are Anatomy, 
Physiology, Biology, Chemistry, Pathology, Bacteriology, Clinical Pathology, 
the 
acceptable to the medical school, toward the M.D. degree, 


been part of and medical curricula. 


and Pharmacology. on other hand, includes courses which are 


such as those of 
The 
total number of hour eredits for the degree of Doctor of Dental Medicine, the 
the Harvard Dental School in the past, may 


medical specialties which are offered to the student in the medical school. 
degree that has been given by 
require an explanation. The Curriculum Survey Committee of the American 
Association of Dental Schools in 1935 recommended as a guide for the dental 
schools a curriculum of 4367 hours for the four years. Sinee then, the Com- 
mittee on Dental Edueation of the American Dental Associationt has published 
for accreditation 
In this 


pamphlet the committee states, ‘‘The curriculum of each dental school is to 


its recommendations ‘‘to organize and administer e¢riteria 


of institutions for the study of dentistry in the United States.”’ 


be judged finally not by its conformity to type, not by mechanistic measure- 


ments, not by the announced length, breadth, and depth of its course of study, 


but in terms of its achievement of its own stated ends.’’ It prescribes a course 
3800 and more than 4400 hours, distributed 
way as to provide free time, emphasizing the importance of giving the student 


In the light of these new recommenda- 


of not less than not in such a 
adequate time for study and recreation. 
tions of the Council, it is clear that many dental schools will have to revise 
their curriculum, which, in my opinion, can be easily accomplished by elim- 
inating such duplication as may exist when subjects of secondary nature have 
been developed into major departments. 

The Harvard School of Dental Medicine recognizes only three major de- 
partments: the Department of Clinical Dentistry, which includes the pathology, 
diagnosis, and treatment of diseases of the teeth; the Department of Orthodon- 
ties; and the Department of Oral and Plastic Surgery, which takes care of the 
pathology, diagnosis, and treatment of surgical diseases of the face and oral 
cavity. 

The medical and dental courses are carefully integrated so that the student 
Each year some specific 


may progress in his study in a systematic manner. 


*Present number of hours in the Harvard Medical School. 

*+Committee on Dental Education of the American Dental Association. 

tRequirements for the Approval of a Dental School. The Counsel on 
the American Dental Association. Chicago, 1940. 
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dental training will be given, increasing steadily, until in the fifth year, den 
tistry will occupy 88 per cent of the academic year. This arrangement was 
believed by the committee which first considered the problem of dental educa 
tion in Harvard to have a much better chance of success than other methods 
which have been suggested to furnish the much desired opportunity for a 
medical education of the dentist. Four, three, or even two years of medicine 
following graduation from a dental school disrupts the training of a dental 
student; then, too, the early acquired techniques of clinical dentistry are easil) 
lost, and in many cases, interest in dentistry is replaced by that in a new field 
which may appear more attractive to the individual. 

The Harvard School of Dental Medicine will provide postgraduate educa- 
tion for those who desire to qualify for practice in special fields, and it also 
provides opportunities for those who are interested in investigational or teach- 
ing careers in any of the preclinical sciences. Internships in the various hos- 
pitals associated with the school, and a few teaching and research fellowships 
will be available to aid some of the postgraduate students to take advantage 
of the opportunities presented in the hospitals, infirmaries, and the laboratories 
of the school. Plans are being developed to provide courses leading to higher 
degrees for those who possess the required qualifications. By this development 
it is hoped that dental education will be brought into line with the methods 
and standards of other university disciplines. 

The faeulty of the School of Dental Medicine has been carefully seleeted 
from the staff of Harvard Dental School and from other institutions. Able 
clinicians and research men have been chosen for their ability and funda 
mental interest in teaching and investigative work. Laboratories will be avail- 
able so that both clinicians and students can work out their problems together, 
aided by the laboratory staff and the group of qualified investigators. It is 
hoped that thus a strong center of research will be developed, and that this 
arrangement will foster a biologic point of view, so that teacher and student 
will look at dental problems from the viewpoint of living processes and will learn 
to utilize laboratory procedures and apply them in practice. 

So, a wonderful opportunity exists for dental students to make use of the 
facilities existing in a first-class medical school and a great University whose 
president is giving his full support to this development with the hope of making 
a worth-while contribution to dentistry. I am certain that this opportunity will 
produce men of great value to the dental profession, men who will aid in the 


elimination of dental disease and the betterment of public health. 
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Announcement 


New York University College of Dentistry Postgraduate Course 


New York University College of Dentistry announces a postgraduate course in inhalation 
anesthesia, with special emphasis on nitrous oxide-oxygen anesthesia, conducted by Dr. E. A. 
Rovenstine, Professor of Anesthesia, N. Y. U. College of Medicine and Bellevue Hospital, 
and Dr. A. S. Mecca, Assistant Professor of Oral Surgery, N. Y. U. College of Dentistry 


and Bellevue Hospital. The course will be given on Friday mornings for six consecutive 
‘ 


weeks beginning Oct. 3, 1941, and ending Nov. 7, 1941. Classes will begin at 9 A.M. and con- 
tinue to 12 o’clock noon. Direct all communications to the Office of the Dean, N. Y. U. College 


of Dentistry, 209 East 23rd Street, New York, N. Y. 
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Original Articles 


NITROUS OXIDE AND OXYGEN ANESTHESIA FOR DENTAL 
SURGERY 


P. Gross, D.D.S., F.1.C.A., PHrLADELPHIA, Pa. 


HERE is a great deal of difference between the patient being prepared for 
surgery in the hospital for a serious operation and the average patient who 
walks into a dental office for the extraction of teeth and associated oral surgery. 
Nitrous oxide is administered daily to thousands of patients for dental 
operations by men untrained in its use, and ignorant of the phases of anes- 
thesia. Deaths resulting from the use of nitrous oxide are so rare in dental offices 
that when death does result, it is the subject of much adverse publicity in the 
press. The safety factor in nitrous oxide and oxygen anesthesia in dentistry is 


due to the fact that: 


Dental operations are of short duration. 


2. Anesthesia is usually light. 
3 


The operations are carried out on patients commonly in fairly good 
health. 
EXAMINATION OF THE PATIENT 


The question of a complete physical examination for the dental patient is 
a controversial problem. The feelings of the patient demand consideration. An 
elaborate physical examination will, in many instances, so fill the patient with 
apprehension that the difficulties we are trying to avoid will be greatly increased. 

K. C. MeCarthy says, ** Nitrous oxide properly administered is such a safe 
anesthetic that it may be given with safety to any patient who is capable of 
going about his daily work without signs of obvious distress.’’ 

It is commonly said that, if a patient can walk to the dental office unaided, 
he may be considered a good risk for nitrous oxide and oxygen anesthesia. 
Whenever possible, however, it is the part of wisdom for both the patient and 
the operator that a preliminary physical examination be made. One simple 
test that will give the operator valuable information, yet will not fill the patient 
with undue apprehension, is the breath holding test. The patient is instructed 
to take a deep breath and hold it as long as possible. If he can hold the in- 
spired breath for thirty seconds, he has usually no grave functional disturbance 
of the heart or lungs. It does not follow that patients who cannot hold their 
breath for half a minute are seriously ill, but such patients should be given the 
benefit of a thorough examination by their family physician. 

If the operator has had any clinical experience in cardiae examination, 
it would be well to spend a few minutes observing the heart action, its muscle 
tone, its rate and rhythm, and the presence or absence of adventitious sounds. 

Read before the American Society for the Advancement of General Anesthesia in Dentistry, 


New York City, 1941. 
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An examination with the stethoscope through clothing, means nothing. It may 
impress the patient, but as a scientific procedure it is useless. 

Much can be learned about the physical status of the patient by inspection. 
The general appearance of a patient, whether he looks healthy, or is thin, 
emaciated, anemic or pallid helps in conjunction with the following signs: 


1. Bulging eyes (hyperthyroid) 
2. Puffy eyes (nephritis) 
Yellow conjunctiva (jaundice and bleeding) 
Blue nails, and lips (cireulatory disease ) 
Clubbed fingers and cyanotic face (cardiac and pulmonary disease) 
Hard and tortuous temporal arteries (arteriosclerosis) 
Wheezing breathing (asthma, and allergy to drugs) 

The patient should be questioned about shortness of breath, swelling of 
the ankles toward evening, pain about the heart, chronie headaches, or any 
recent serious illness. If there is any doubt about the patient’s fitness for the 
anesthetic, a medical consultation is advised. 

It is essential to know definitely, before applying the nasal inhaler, that 
the patient can breathe freely through the nose. Obstructions in the pharynx 
and the larynx are also to be excluded. The larynx may easily be inspected 
by drawing the tongue forward with a piece of gauze, and asking the patient to 
say ‘‘E,’’ which lifts the larynx to mirror view. 

It is advisable to carry out the diagnostic measures previous to the day of 
the operation if possible; if not the examination may be carried out immediately 
preceding the operation. A good time to examine patients is while the x-rays 
for the case are being developed. Patients appreciate your spending a few 
minutes for an examination, rather than leaving them alone in the operating 
room. 

PREMEDICATION 


The realization of the importance of preliminary medication, is one of the 
major advances in anesthesia. Such medication facilitates the psychologie man- 
agement of the nervous patient. Preanesthetic drugs have definite functions in 
anesthesia. They produce a basal or partial anesthetic state, thus lowering the 
level of the reflexes. Upon this basal condition is superimposed the anesthetic, 
which carries the patient to the level of surgical anesthesia, where all the re- 
flexes except the vital reflexes of respiration and cireulation are abolished. It 
is due to the effect of the basal anesthesia, produced by premedication, that a 
maximum amount of oxygen can be used, with a minimum amount of nitrous 
oxide to produce surgical anesthesia. 

The selection of premedication depends upon the following: 

1. Psyehie state of the patient. 

2. Length and character of the operation. 

3. Physical make-up of the patient. 

The great majority of oral surgical procedures are performed on ambula- 
tory patients. Premedication of a case requires time and cooperation of the 


patient before surgery. No patient should be premedicated unless accompanied 


by someone to take care of him upon leaving the office, and to stay with him 


Nitrous Oxide-Oxrygen Anesthesia 


at home after the operation. Nembutal and sodium amytal are the preanesthetic 
drugs most commonly used for dental anesthesia. 

Great care must be observed by those in attendance to refrain from making 
disturbing remarks to the patient. Do not carry on a conversation in the pres- 
ence of a patient who has been premedicated. Such patients misconstrue or 
often misinterpret the meaning of what is heard while under the influence of 
the drug. I do not make it routine practice to premedicate patients before sur- 
gery in the office. 

PREANESTHETIC TREATMENT 


For operations in the dental office, the patient is advised to miss one meal 
previous to the operation. This will keep the upper alimentary tract empty 
and thus avoid nausea and vomiting. Tight clothing should be loosened. Free 
the neck, chest and abdomen. Evacuation of the bladder should be advised 
immediately preceding the anesthetic, and if possible, emptying the lower ali- 
mentary canal. For dental operations it is not necessary to resort to catharties 
and enemas the night before. 

Protect the patient’s clothing with a gown, or have female patients remove 
the dress and wear an operating gown. Protect the hair with a suitable head- 
dress made of towels. Inspect the mouth, remove all loose appliances, foreign 
bodies such as chewing gum, lozenges, etc. Examine the mouth for loose teeth, 
frail fillings or any parts of the dental mechanism that may become dislodged 
and act as a mechanical embarrassment during anesthesia. 

The mouth should be made as clean as possible before operating. It is my 
practice to apply the following solution to the operative area: 


Potassium lodide grains 
Iodine Crystals 24 grains 
Oil of Wintergreen 24 minims 
Glycerin q.s. ad S ounces 


Then I spray the entire mouth with an antiseptic solution. 

The patient is seated, the back of the chair and the headrest are adjusted 
so that the head and neck are in line. The hands should be clasped and the 
feet crossed at the ankles (Fig. 1). The lips should be protected with vaseline 
or cold cream. 

Aleoholies and muscular patients should be strapped to the chair after the 
induction period of the anesthetic. Care should be exercised in placing re- 
straining straps so as not to interfere with the respiration or cireulation. 

Keep the patient warm during the anesthesia. 

Under no circumstances should an anesthetic be given to a patient against 
his will. 

Exclude friends and relatives from the operating room. Keep the instru- 
ment trays covered and out of view. 

Psychie disturbances should be corrected by words of explanation, reas- 
surance, and encouragement. 


ANESTHETIC AND OPERATIVE TREATMENT 


It is difficult and unwise for a man to be both the operator and the anes- 
thetist. The care of the patient during the anesthetic stage requires the main- 
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tenance of a free airway through which the patient may breathe without inter- 


ference (Figs. 4 and 5). 

The technique of induction of anesthesia is likened by McKesson to traveling 
along a dark corridor. First we locate one wall by light anesthesia, then we 
touch the other wall with a deeper narcotic sign, note the margin of mixture 


Fig. 1.—Position of patient in chair, feet crossed at ankles, hands clasped and placed in lap, 
chair tilted backward. Head and neck are in line. 


Fig. 2.—Front view of head drape made of towels and clipped together. 

Fig. 3.—Detailed view showing arrangement of towels for draping used for protection of 
patient’s clothing and hair. 
of the gases and then attempt to steer a straight course midway between the 
two extremes. Having established anesthesia, the maintenance depends upon 
a free flow of gases from the machine through the nasal cavity, the nasopharynx, 
the oropharynx, larynx, trachea, and bronchi. 

The most common cause of asphyxia is mechanical respiratory embarrass- 
ment. Asphyxia also produces an excessive back pressure upon the heart and 
may cause heart failure. Take a deep breath, hold it, then contract the ab- 
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dominal muscles, thus forcing up the diaphragm. Intrathoracic pressure is thus 


; vreatly increased—the heartbeat is slowed and almost stopped for a moment. 


Try this and note the reaction while taking the pulse. 


Much of the mechanical embarrassment to respiration is produced by the 
; operator and the anesthetist, and can easily be avoided. The weight of the 
mandible and the tongue, resting on the larynx, tends to depress the larynx and 
: interfere with the normal flow of gases. The anesthetist should at all times hold 


up the mandible. A downward and backward pressure on the tongue forces it 
against the postpharyngeal wall. The finger during the operation should not 
be placed over, but to the side of the tongue (Figs. 6 to 9). Slumping of, the 


patient in the chair and flexion of the head also impedes the airway (Fig. 21) 


NASOPHARYNX 


MARO eALATE 


OROPHARYNX 


Airway mouth closed. Fig. 5 Mouth open—dental anesthesia 


One often sees complete closure of the nares by pressure of the improper 
placement of the nasal inhaler. See that the nasal inhaler is well spread before 


applying it to the nose, since lateral pressure may also close the nares, Pressure 


upward on the nasal inhaler should be avoided (Fig. 17). 


The so-called throat pack has been discussed by various men. Feldman sug- 
vested the name of throat curtain, Archer, that of oropharyngeal partition. 
The purpose of the throat pack or curtain is to prevent the entrance of in 


spired air through the mouth, thus diluting the anesthetic gases. Its most 


important purpose, however, is the prevention of the aspiration of foreign bodies 


into the larynx, trachea, and esophagus. It is not the function of the pack or 


curtain to absorb blood; this should be removed by the suction apparatus. 
Cotton should never be used as a throat pack. Too small a pack may acci- 
dentally pass down the airway into the larynx and the trachea. <A safety pre- 


caution is always to have a string securely attached to the pack, to facilitate 


its quick removal should it slip back into a dangerous position when saturated 


with blood and saliva. Curved hysterectomy forceps can be used to remove a 


sponge or pack which has slipped down into the laryngopharynx. 

The pack should be placed anterior to the pillars of the fauces at. the june 
tion of the hard and soft palates. Pressing the pack back too far pushes the 
soft palate against the postpharyngeal wall, thus closing the nasopharynx from 


the oropharynx, resulting in a complete blockage of the airway (Figs. 10 to 12). 


; Too large packs cause too much pressure upon the soft palate and tongue 


and too large a mouth prop causes depression of the mandible. Always have a 
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Fig. 6.—Finger position during induction period. Mandible held up Nasal inhaler held 


down. 
Fig. 7.—Finger positions during operative stage using one hand to hold mandible up and 
keep nasal inhaler down. 
Fig. 8.—Finger positions during operative 
up, other to keep nasal inhaler down. 
Fig. 9.—String securely attached 
the mouth attached to the one in use. 


using two hands, one to hold mandible 


stage, 


to throat pack. A second mouth prop hanging outside 


Fig. 10.—Proper position of throat pack. Fig. 11.—Improper placement of throat pack. 
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second mouth prop tied to the first, and let it hang outside of the mouth 
(Figs. 6 to 9). This serves a double purpose; a dislodged prop can easily be 
removed and also can be used in bilateral operating. When bilateral surgical 
procedures are contemplated, do not remove the prop until a second prop is 
placed on the opposite side. It is well to insert the mouth prop or bite block 
between the teeth before or during induction. Some men prefer to insert the 


bite block after anesthesia is established. 


Cotton or small packs become saturated and form a viscous mass in the pharynx 
slipping into the laryngopharynx 


-~A method of placing nasal inhaler in position. 

Fig. .—Preferred method of placing nasal inhaler in position. 

The bite block should be removed during complete anesthesia or after the 
patient is completely awake. Removal during the period of awakening with a 
pulling motion, makes some people imagine they feel pain. 

ANESTHESIA ACCIDENTS 

Accidents will happen in the best of regulated families. Some anesthesias 
will encounter difficulties in spite of premedication and careful and skillful ad- 
ministration. The throat pack may be dislodged by a struggling patient. A 


portion of tooth or instrument may slip down into the lower air or food pas- 
sages. In event that this should occur the patient should be told, and an x-ray 
study of the alimentary tract, neck, and chest should be requested. Failure to 


do this might bring the charge of negligence. 
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Fig. 15.—Proper placement of nasal inhaler. Fig. 16.—Improper placement of nasal inhaler. 


Fig. 17.—Closure of nares by pressure of the improper placement of nasal inhaler. 


Fig. 18.—Finger pressure on tongue and trachea should be avoided. 
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If little or no operative hemorrhage occurs, it is an indication of a drop in 


blood pressure, which ealls for immediate administration of oxygen. The lack 


of essential oxygen results in increasing depression of the vital centers with 
respiration usually ceasing first, to be followed shortly by ecardiae arrest. 
Respiratory depression may also be caused by excessive preliminary medica- 
tion or by a failing circulation. The respiration and pulse are the two important 
guards in anesthesia. The anesthetist should hear every breath and note its 
rate and volume. Respiratory failure during anesthesia calls for immediate 


clearing of the upper respiratory passages and insertion of an artificial airway. 


Fig. 19. Finger pressure forcing tongue against the postpharyngeal wall and against trachea. 


Fig. 20.—Flexion of the head impeding the airway. 
Fig. 21. Position of head too far forward causing slumping, impeding the airway. 
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Clement states, ‘‘when in doubt, give oxygen and watch its effect and re- 


sults.’’ Coramine, 1 to 5 ¢.c., may be given intravenously in the presence of 
serious depression or cessation of respiration. Caffeine sodium benzoate, 74% 


grains, may be given to stimulate the circulation. 
POSTOPERATIVE TREATMENT 


After completion of the operation, the patient is restored to consciousness. 
Some men advocate the removal of the nasal inhaler to allow inflow of air; 
others give the patient 100 per cent oxygen. This is a matter of choice. I pre- 


fer allowing the patient to inhale fresh air. 
When premedication has been employed and where the operation has been 
extensive, the recovery period will be prolonged. The patient should be allowed 


to recline in the rest room and should be kept warm. 

Until consciousness has been completely restored, the patient must be con- 
stantly watched in case the tongue should drop back and close the airway, 
vomitus be inspired into the lungs, and in a stage of excitement self injury be 
inflicted. 

Stimulants in the form of hot tea, black coffee, whiskey, or brandy may be 
administered when indicated. 

The use of a basin under the chin does away with the necessity of moving 
the patient toward the euspidor. 

For persistent nausea, give bicarbonate of soda in hot water or one dram 
of aromatic spirits of ammonia in water. 

The cardiac patient is best placed postoperatively in a semi-reclining posi- 
tion rather than in the horizontal plane. 

Elderly patients and children should not be allowed to leave the office 
unless accompanied by a responsible person. 

Following brief anesthesia the majority of patients require only a short 
rest, until they return to normal and are able to leave the office. 


REFERENCES 


Archer, Harry W.: General Anesthesia for Dental Surgery, J. A. D. A. 22: 1497, 

Clement, F. W.: Nitrous Oxide Anesthesia, 1939, Lea and Febiger. 

Feldman, M. H.: Some Aspects of Nitrous Oxide and Oxygen Anesthesia of Practical Appli 
cation to Exodontia for Office Practice, Dental Digest 34: 311, 1928. 

Gunter, John H.: Local and General Anesthesia, 1939, Kopy Komposers. 

Mason, Robert L.: Pre-Operative and Post-Operative Treatment, 1937, W. B. Saunders. 

Mead, 8. V.: Anesthesia in Dental Surgery, 1935, St. Louis, The C. V. Mosby Co. 

McCarthy, K. C.: Safety of Nitrous Oxide-Oxygen Anesthesia in Dentistry, 
26: 197, 1939. 

McKesson, E. I.: Hand Book—Nitrous Oxide and Oxygen Anesthesia in Dentistry. 

Seldin, H.: Practical Anesthesia for Dental and Oral Surgery, 1934, Lea and Febiger. 


6740 TORRESDALE AVENUE 


q 


CHRONIC LYMPHATIC LEUCEMIA 
REPORT OF A CASE 
W. N. Burrorp. D.D.S.. CotumBia, Mo. 


A FACT that is being constantly overlooked by all of us is the relation of 
the mouth to the entire body. We, as dentists, have long been chided for 


our failure to see beyond the cavities in the teeth and the edentulous areas. 


Regretfully, we have to admit to such criticism because of our purely mechanical 


interest in the oral cavity. Personally, I think the restorative side of dentistry 
has reached a point of saturation and we would do well to let it rest upon its 
laurels for a time. Our future interests and advancements should be concerned 
with the health of the soft tissues of the mouth and the relation of these tissues 
to the health of the entire body. 

A great many systemie disorders manifest themselves within the oral eavity 
at one time during their clinical course. This manifestation may be as evident 
as the mucous patches of syphilis, or it may be obscure. Most diseases of this 
type are insidious and, therefore, difficult to recognize at a time when recognition 
is most important. But, we should feel it our duty to become so well informed 
that very little within the mouth will be missed. 

It is not my purpose to list all systemic diseases we may expect to see 
manifested in the mouth. I wish to present only one case, and I will en- 
deavor to prove how important early recognition upon the part of the dentist 
ean be. 

Leucemia is an invariably fatal systemic disease of unknown etiology, pri- 
marily involving the blood-forming organs, among them the spleen. At first 
glance, I can think of nothing more removed from our field than the human 
spleen. However, its action will place us squarely in the clinical picture of 
all types of leucemia. 

One of the most important clinical signs of any type of leucemia is the 
diffuse, marked swelling of the mucous membranes of the mouth and upper 
respiratory tract. This swelling is associated with a tendency of these mem- 
branes to hemorrhage. Gingivae will bleed at such insignificant trauma as 
toothbrushing. Hypertrophy of the gums, especially at the interdental spaces, 
plus the bleeding I have mentioned, presents a picture closely simulating simple 
gingivitis. I have seen some cases, and the case I am presenting is one of them, 
diagnosed as pyorrhea. I am certain a more thorough examination of the pa- 
tients, on our part, will make for less careless diagnoses. 

The diffuse marked swelling of the mucous membranes, and the increased 
tendeney to bleed, is sometimes the initial symptom which causes patients to 
seek professional advice. Because of the nature of this complaint, a large major- 
ity of such patients first consult their dentist. The latter must exercise every 


caution because it frequently happens that he does not realize the seriousness of 
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the situation, and may make one or more extractions, which may be followed 
by uncontrollable hemorrhage, ulceration, and in some cases, osteomyelitis. 
Favreul and Landais (1931), Pollosson and Lebeuf (1933), and others have 
reported the occurrence of noma, or gangrenous stomatitis, following the ex- 
traction of a tooth in patients with leucemia. 
Forkner (1934) showed that in each of six cases of acute monocytic leu- 


cemia the patients’ first complaints were swelling of the gingivae with subse- 


quent ulceration and necrosis. Each of these patients first consulted dentists 


before finally consulting their physician. 

Chronic lymphatie leucemia represents the largest group numerically of all 
leucemias. This includes the typical case usually spoken of as lymphatie leu- 
cemia with lymphadenopathy and moderate splenomegaly, moderate anemia and 
marked elevation of the total white blood cell count, consisting almost entirely 
of lymphocytes. 

REPORT OF A CASE 


J. H., a white male, aged 40 years, who was a printer, presented himself at my office 
on March 6, 1939. His chief complaint was swelling in the left side of the jaw; the tongue 
was slightly irritated on the left side. 

Medical History.—The patient was referred to my office by his physician for treatment 
of pyorrhea of the gums. He had noticed gradual enlargement of the left submaxillary 
nodes during the six months previous to the examination. He stated he had been to at 
least three physicians and was told that he was healthy and perfectly all right. He com 
plained of being constantly tired, with a loss of weight. 

Clinical Examination.—Extraoral examination showed marked swelling of the left sub 
maxillary chain of lymph nodes, and slight swelling of the ones on the right. The mass 
on the left was not fixed, and was soft and painless on manipulation. The patient’s general 
appearance was strikingly good. 

Introoral examination revealed slight hypertrophy of the gums especially at the inter 
dental spaces. There was no evidence of bleeding. The teeth were decayed, dirty, with the 
crown of the lower left first molar destroyed, the roots remaining. 

Roentgenographic Examination.—Generalized horizontal resorption of the alveolus was 
found in the maxilla and the mandible. The lower left first molar roots presented evidence 
of infection. The lower right first molar was a nonvital tooth, with a well-defined, rather 
large, radicular cyst at the apex. Overhanging margins were seen on all fillings, and an 
excess of calculus was present at the gum margin of the lower anterior teeth. 

Medical Examination.—I referred the patient to his physician for a Kahn test, differen 
tial blood count, and urinalysis. The physician reported that the Kahn reaction and urinalysis 
were negative, and the differential blood count was within normal limits and the clotting 
time to be four minutes. 

Diagnosis.—Inflammatory submaxillary lymphadenitis. 

Treatment.—I advised removal of all teeth with careful curettage of the sockets. I 
started extractions on March 16, 1939, and due to the poor cooperation of the patient, was 
able to finish only the lower jaw by Oct. 20, 1939, 

After each series of extraction there was copious bleeding, and twice it was necessary 
to use tannic acid and adrenalin chloride packs to arrest the hemorrhage. I never extracted 
more than three teeth at one sitting, and hospitalized the patient for removal of the cyst. 

The contents of the cyst were infected and a creamy, yellow pus was evacuated, 
microscopic study of the cystic wall was not obtained. 

An important point to me at the time was the regression of the submaxillary swelling 
as the mandible was cleaned of its pathology. By the time we began the work on the 
lower restoration, both the right and left submaxillary chain of nodes were only just slightly 


palpable. The patient steadily gained weight and his physical appearance improved greatly. 


Chronic Lymphatic Leucemia 


I set the complete lower denture on Dee. 12, 1939. The patient promised to return 


very soon for the work in the maxilla. I did not see him again until Jan. 4, 1941, at which 


time he returned to my office with a recurrence of the submaxillary swelling, increasing 
pallor, and loss of weight. Examination at this time showed a bilateral lymphadenopathy 
of the submaxillary, cervical, and axillary nodes, 

[ realized this condition was not due to any inflammatory process and requested 
another examination for differential diagnosis of tuberculous lymphadenitis, Hodgkin’s disease, 
or leucemia. 

Vedical Report.—On Jan. 21, 1941, the patient’s white blood count was 375,000 per 
cubie centimeter: lymphocytes, 5 per cent; hemoglobin, 64 per cent, The patient *s spleen 
was enlarged to the region of the pubis. 

Diagnosis.—Chronic lymphatic leucemia. 

Treatment. Deep X-ray therapy. 

The last report I have of this patient’s white blood cell count was that of Feb. 6, 
1941, at which time the count had dropped to 85,800 per cubic centimeter, with lymphocytes 
89 per cent and hemoglobin 54 per cent. 

The prognosis is, of course, unfavorable. However, the course may be quite prolonged. 
Cases with a history of twenty to twenty-five years have been reported, with death finally 


occurring from unrelated causes. 


CONCLUSION 


This case is presented because of its interest to both the medical and 


dental professions. The neeessity of close cooperation between the medical and 


dental professions is evident. It is axiomatic in medicine that the cause of a 
disease must be known and understood before a cure can be effected. It is 
equally patent that this applies to dentistry. The relationship of the oral patho- 
logic conditions to the systemic disease is quite obvious. 

Complete laboratory examination by a competent physician is helpful, and 


eareful follow-up therapy and examination are important. 
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STUDIES ON MASTICATORY EFFICIENCY 
IV. MASTICATION AND EXPERIMENTAL Rat CARIES 
RempaR SOGNNAES, ROCHESTER, N. Y. 


HERE is no conclusive evidence that the molar caries produced in rats by) 
the Hoppert-Webber-Canniff coarse corn diet' is the result of impactions and 
retention of food particles in the molar fissures. Previous observations*” on the 
inability of rats to masticate 20-mesh corn particles raised the question whether 


insufficient mastication of the coarse corn might give rise to a nutritional de 


ficiency, or whether the environmental conditions in the mouth alone, arising 


from the mastication of coarse corn, were responsible for the molar lesions in 
rats. It seemed possible to influence these conditions by removing the molars of 
one jaw and thus (1) reduce the environmental factors caused by impaction 
pressure of the antagonistic teeth, and at the same time (2) accentuate the 
malnutrition, if any, brought about by insufficient mastication of the coarse 
corn particles. 

EXPERIMENTAL 


Since Hoppert, Webber and Canniff reported the highest frequency of 
molar earies in the rat to occur in the mandible, it was decided to remove the 


maxillary molars. This was done under nembutal anesthesia, using 0.3 ©¢.c. 


of a physiologic salt solution containing 60 mg. of nembutal per 8 ¢.c., 
After five minutes the rats were 


injected 


subeutaneously per 100 Gm. of body weight. 


sufficiently relaxed to be operated upon. First the gum was slightly loosened 


from the gingival part of the tooth surface. 
sharp hooks was then pressed over the crown and between the roots of the teeth. 
After some pre- 


An especially made plier with two 


By gentle movement, the molar teeth could then be removed. 
liminary practice, all maxillary molars could be removed successfully within 
Before placing the rats on the caries-producing diet, the extrae- 


When fifty days old, the 


a few minutes. 
tion wounds were allowed to heal for a few days. 
rats were placed on the Hoppert-Webber-Canniff caries-producing diet for 100 
days. During this time the growth of the animals was determined every four 
days in the beginning, and once a week during the latter part of the experiment. 
Out of thirty-one rats, eleven were kept as controls and extraction was per- 
formed on the remaining twenty. In half of the latter rats, the teeth were 
extracted previous to the experimental period; in the other half, after the rats 
had been on the earies-producing diet for thirty days. This was done in order 
to permit any lesions to develop, such as primary fractures, which might be 
initiating the carious disintegration. After a total of 100 days on the earies- 
producing diet, the animals were sacrificed and the molar teeth examined grossly 
and histologically. In Table I, all the carious eusp involvements have been 


, 


q 
} 
| 


Masticatory rene y 


TABLE I 
MOLAR LESIONS IN THE Rat IN ABSENCE OF THE MASTICATORY FORC! 
NUMBER OF CARIOUS CUSP INVOLVEMENTS 


EXPERIMENTAL CONDITION MANDIBULAR RIGHT MOLARS MANDIBULAR LEFT MOLARS 
I Il Ill I II ill TOTAI 


Group ] 


\ll maxillary molars removed be 0 


fore expermimental period 0 


\verage pel rat 


All maxillary molars removed 
after thirty days on the 
caries-producing diet 


\verage per rat 


Maxillary right molars removed 
before experimental period 


\verage per rat 


Maxillary right molars removed 
after thirty days on caries 
producing diet 


\ll maxillary molars present dur 
ing whole experiment eon 
trol rats 


recorded and the average frequency has been determined for each group of 
rats. A comparison was made of the molars of the two sides of the mandible, 
one or both of which were lacking antagonistic teeth. In groups I and II, all 
the upper molars were extracted. In the first group this was done previous to 
the experimental period and resulted in complete absence of caries in the remain- 
ing teeth. The other group, which had been on the caries-producing diet for 
thirty days before the upper teeth were extracted, had developed a few lesions. 
In (;roups III and IV. only the maxillary right molars were extracted before 
and after, respectively, thirty days on the caries producing diet. While the 
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caries incidence in both cases is about the same in the mandibular left molars, 
it is noticed that no carious lesions had developed in the right mandibular molars 


of Group III, while some lesions are present in Group IV which had masticated 
with these teeth during the first thirty days of the experimental period. When 
comparing the experimental animals with the control group, which had all the 


teeth present during the whole experiment, it will be noticed that there is a 
marked difference. This was tested statistically, showing significance of a high 
order. In both sides of the jaw the incidence of carious cusp involvements is 
considerably higher in the control group where the teeth have continuously had 
their antagonists. It is of interest to note that even on the left side of the 
jaw the caries incidence was reduced when extraction had been performed only 
on the right side. This may indicate that the extraction has disturbed the masti- 
‘ation as a whole, probably by interfering with the normal coordination of the 


jaws during the masticatory function. 


Fig. 1.—The molar teeth of the lower jaws of rats which have been fed the coarse corn 
caries-producing diet for 100 days. A, In this case the maxillary molars were removed previous 
to the experimental period. Notice that in absence of their antagonists the mandibular molars 
did not develop any lesions of the cusps. The cusps are intact and the teeth somewhat extruded 
from the jaw. B, In comparison, notice the cusp involvements caused by the coarse corn diet 
when the antagonists and masticatory force were present during the whole experimental period. 


Fig. 1A illustrates what happened when the antagonistic teeth were re- 
moved. The molars are from the mandible and have not been exposed to the 
force exerted by mastication of the coarse corn particles. It is evident in this 
picture, which is a true representation of the group, that the molar cusps have 
retained the high cusps without abrasion or other cusp involvements. In addi- 
tion, the molars have extruded from the jaw, especially the middle one. In 
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comparison, Fig. 1B shows the molars which have had the antagonistic teeth 
present during the whole experiment. In this case lesions of the cusps are evi- 
dent, and no extrusion has taken place. 

We have shown previously”® radiographs of the small intestines of rats 
which received a test meal of coarse corn coated with an emulsion of barium 
sulfate. When the masticatory efficiency was reduced by removal of the maxil- 
lary molars, we found the intestinal lumen filled with coarse particles, some of 
which had the diameter of the intestines. It is interesting to note that the rats 
in this study were maintained for 100 days under such condition with no marked 
effect on growth (Fig. 2) or general health, and without developing carious 
lesions of the teeth or any histologic evidence of irritation in other parts of the 


vastrointestinal tract. 


GROWTH OF RATS WITH REDUCED 
MASTICATORY EFFICIENCY 


(ON HWC COARSE CORN DIET FOR 
100 DAYS) 


-- 


ALL MAXILLARY MOLARS 
EXTRACTED 


/ CONTROLS _ 
“ 


RIGHT MAXILLARY 
MOLARS EXTRACTED 


0 20 40 60 80 100 


NUMBER OF DAYS ON CARIES 
PRODUCING DIET 


Fig. 2.—Growth curves of the groups of rats which had all or half of, the maxillary 
molars removed prior to the experimental period. There is no marked difference between these 
rats and the control group with all teeth present. After two months on the caries-producing 
diet, there is a drop in weight of the control rats. This coincides with the time when molar 
lesions start to appear. 


DISCUSSION 


The freedom from earies in the mandibular molars when the antagonists 
in the maxilla are removed is strong evidence that environmental factors in 
the mouth play an important part in the production of rat caries by the coarse- 
corn diet of Hoppert-Webber-Canniff. The insufficient mastication of the eorn 
particles does not appear to have any marked systemic effect, as far as could be 
judged by the condition of the teeth and the health and growth of the animals. 
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However, the effect on growth should be extended to a larger sample, where 


variations observed in our curves (Fig. 2) probably would be leveled out. 
Furthermore, the Hoppert-Webber-Canniff coarse corn diet has a physical com- 
position?” which permits the rats to seleet certain parts of it, such as powdered 


milk, alfalfa, and linseed meal. The possibility exists, therefore, that the rats 
whose maxillary molars were removed may have shown some preference for 
these finer constituents of the diet. In the control animals a drop in the 
growth curve was observed after about two months on the caries-producing diet. 
This coincides with the time when a considerable decrease in the masticator) 
efficiency,”” and severe destruction of the molars* have been found to begin. 

It is hoped that further work can be done to test the effects of insufficient 
mastication on digestion and utilization of foods, since only a few observations 
on this subject have been found in the literature®* and on human beings only. 
The method of molar extraction described in this paper may therefore be sug- 
gested as useful in further experimental studies on the significance of the teeth 
as part of the gastrointestinal tract. 


SUMMARY 


In thirty-one rats, extraction of the maxillary molars was performed on 
twenty, and the others were kept as controls. After the animals had been 100 
days on the coarse corn caries-producing diet of Hoppert, Webber, and Canniff, 
the condition of the mandibular molars was examined. 

In absence of antagonistic molars, no evidence of cusp involvements was 
found in the lower teeth, nor any indication of fissure caries. The findings 
indicate that environmental factors in the mouth arising from mastication of 
the coarse corn particles are important at least in initiating this type of experi- 
mental rat caries. 

The greatly reduced masticatory efficiency of these rats did not have any 
apparent effect on the growth and general health of the animals during a period 
of 100 days. Further work on this aspect of mastication is needed to decide its 
significance in digestion and utilization of food. 

This concludes the presently completed studies on masticatory efficiency. The Carnegie 
Corporation of New York gave financial aid to this work. The Department of Geology, Uni 
versity of Rochester, placed at our disposal the sieves used for separation of the masticatory 
test meal (Part II2>). Dr. Thomas R. Noonan offered his valuable cooperation in the studies 
on muscle strength (Part III). 

Dr. Harold C. Hodge and Mrs. Anne Brooks gave helpful suggestions during preparation 
of this report. 


It is a pleasure to acknowledge these important contributions to the work. 
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INTRAOSSEOUS DRAINAGE IN THE MANAGEMENT OF ACUTE 
ANTERIOR TEETH 


Harry J. Freup, D.D.S.. anp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S.* 
NeEwaArRK, N. JJ. 


ISS JANE D, 17 vears old, attractive daughter of one of your best families is 

seated in your chair. Her usually pretty face is disfigured by an ugly 
swelling of the maxilla. Upon closer examination a brawny infiltration of the 
upper lip and surrounding structures is observed. The lip droops in an angry 
grimace. The nasolabial fold has been obliterated while the ala itself is dis- 
torted. The lower lid of the eve on the affected side is edematous and reddened. 
All over the face is written a tale of anguish and pain impossible to describe. 
Upon raising the upper lip a fine looking set of incisor teeth is apparent. The 


affected tooth is obviously the central incisor which is exquisitely tender to 


percussion. The soft tissues in the mucobuecal fold are engorged and highly 


inflamed. No fluctuation, however, can be detected. The radiograph reveals 
a proximal silicate restoration in the central incisor impinging on the pulp 
chamber while slight osteolysis is observed at the apex. The history reveals 
that the silicate was inserted by you about one year previously. The tooth was 
a little sensitive during the last three days but suddenly flared up overnight 
to produce the acute clinical picture now observed. The patient pleads for 
relief. What is to be done? 

It is beeause we have developed a new technique for the successful handling 
of these and similar problems that we are reporting our observations to the 
profession. The technique will be described as intraosseous drainage for the 
evacuation of the acute alveolar abscess. 

Intraosseous drainage may be defined as drainage of an acute alveolar 
abscess secured by penetrating through the labial plate of the bone with a 
suitable instrument, to effect evacuation of pus confined within the bone marrow, 
between the labial and palatal walls of bone. A careful anatomic consideration 
of the problem posed in the opening paragraph will reveal the necessity for 
this type of drainage. 

In the case described we have portrayed a typical acute alveolar abscess. 
While the collateral inflammation has extended to the lip and eve (Fig. 1), the 
pus itself is confined within the alveolar structure. It is this imprisonment 
within a nonexpansible tissue which gives rise to the agonizing pain observed. 
Four methods of treatment are available, which are as follows: 

1. Extraction of the tooth, with the evacuation of pus through alveolus. 

(‘onservative management. 


Clinic before the Bronx County Dental Society, March 11, 1941 
Chief of Oral Surgery Departmen ., Newark Beth Israel Hospital 


Harry J. Field and Alfred A. Ackerman 


3. Entering the pulp chamber to evacuate pus through the pulp canal. 
4. Intraosseous drainage. 
us consider the pros and cons of each of these possible methods. 


EXTRACTION 


Extraction of the offending tooth under nitrous oxide-oxygen anesthesia, 
will effect adequate evacuation of the abscess cavity and afford complete relief. 
The confined purulent material finds ready egress through the comparatively 
large alveolar channel created by the extraction. Occasionally the size of the 
drainage canal will be inadequate and the confined pus, unable to escape quickly 
enough, will force its way through the ‘.bial plate of the bone to a position 
under the periosteum. The subperiosteal abscess thus created may be readily 
evacuated by incision and drainage when fluctuation is palpable. For teeth 


in the posterior segments of the jaw such surgical intervention is commendable 


and offers in many instances the best solution to the problem. The extraction 
of an anterior tooth, however, particularly from the mouth of a young patient, 
has rightly been considered by the profession as a dental tragedy. The problem 
of satisfactory prosthetic repair is most embarrassing. In the patient not vet 
eighteen, a permanent restoration is impossible due to the proximity of the 
pulp chamber to the external surfaces of the adjoining incisor teeth. For the 
patient who is eighteen or over the ultimate skill in crown and bridge prosthesis 
is demanded for the completion of a truly satisfactory restoration. It is an 
ironic paradox that some men will extract an acutely infected anterior tooth 
while treating an acutely infected posterior tooth conservatively. The reason 
for this strange action is the fact that anterior teeth are single rooted and offer 
little extraction difficulty while the multi-rooted posterior teeth present a more 
formidable extraction problem. In thoughtfully considering both aspects of the 
first solution to Jane D’s problem, the conscientious practitioner will reject 
extraction of the tooth as unworthy of modern, progressive dental practice. 


Fig. 1.—Acute alveolar abscess of maxillary right cuspid, Typical clinical picture. 


CONSERVATIVE MANAGEMENT 


The second of our suggested methods of treatment is the conservative man- 
agement of these infections. In this instance the operator adopts a policy of 
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watchful waiting. The course of the infection is fairly predictable. The acute 
phase may last from forty-eight to seventy-two hours at which time the confined 
pus will force its way through the labial or palatal plate of the bone and spread 
out under the periosteum giving rise to a typical subperiosteal abscess. It is 
not uncommon for most or even all of the pain to disappear when this process 
is completed. In a small percentage of cases the infection will be entirely 
overcome by the defensive mechanism of the body. In such instances the chronic 
stage sets in without surgical intervention of any kind. In another small per- 
centage of cases, however, the infection takes an alarming turn for the worse. 
Usually due to the presence of a highly virulent organism, the infection extends 
with the speed of a prairie fire. High temperature, extreme toxicity, and a 
most alarming clinical picture, rapidly ensue. A simple alveolar abscess may 
become within forty-eight hours a serious bacteriemia. The operator employing 
the technique of conservative management must hope for simple resolution of the 
abscess or, failing that, the creation of a subperiosteal abscess. Whether the 
occasionally severe, fulminating infection which arises under this course of 
treatment could have beer aborted by early and adequate drainage is a debatable 
point. We are inclined to believe that many could be thwarted by proper 
surgical intervention. Conservative management consists of warm saline irriga- 
tions intraorally, cold wet applications extraorally, and nareotic drugs for the 
relief of pain. Poultices may be used to hasten the formation of the sub- 
periosteal abscess. When fluctuation is observed in the mucobuceal fold, the 
formed abscess is incised and drained. The most obvious fault in this choice 
of therapy lies in its inability to control adequately the intense anguish of the 
patient. The most powerful sedation is not able to overcome the prolonged and 
unremitting lancination. Almost invariably such patients seek the aid of an- 
other practitioner in their search for relief. Thus, while conservative manage- 
ment is certainly to be preferred to extraction, it leaves much to be desired from 


the point of view of ideal treatment. 
DRAINAGE THROUGH THE PULP CANAL 


Our third suggested approach consists of the establishment of drainage 
through the pulp canal. It is the method most frequently attempted for the 
alleviation of pain in acutely infected incisors. From the surgical point of 
view it is the least sound of the various alternatives, both from the technical 
and the theoretical point of view. The problem of properly opening into the 
pulp chamber of these acute teeth is complicated. Since local anesthesia is 
contraindicated, a general anesthetic must be given. The patient must be carried 
into the surgical plane of anesthesia, since analgesia is quite unsatisfactory. The 
successful entrance into the pulp canal through solid lingual enamel and den- 
tinal layers must be recognized as far from an elementary procedure under 
ideal conditions. Much more frequently than is generally admitted the roots of 
these teeth are perforated during the attempt to gain access to the canal. Un- 
der general anesthesia all the hazards of this procedure are immeasurably en- 
hanced because the operator is working under an additional handicap.  As- 


suming successful entrance into the canal, we may ask, is the effect theoretically 
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justified? Decidedly not. There is no other locale in the entire body where the 
physician or surgeon would entertain the idea of draining an acute abscess 
through a pin-point opening. In practice a high pereentage of such attempts 
at evacuation fail, because of this inadequacy. Since this third technique pre- 
sents considerable technical difficulties while providing scarcely commensurable 


relief, it must be rejected as failing to solve the problem competently. 
INTRAOSSEOUS DRAINAGE 


The fourth and final alternative is the technique of intraosseous drainage. 
Based on sound surgical principles, its results are uniformly satisfactory. The 
diagnosis of true alveolar abscess having been made, prompt and adequate 
drainage of the abscess cavity is a first principle of sound surgical technique. 
In an abscess confined within the walls of dense cortical bone (Fig. 2), adequate 
drainage can only be effected by perforating the bone and creating a liberal 
channel for the release of the contained pus. 

Trephining Bone.—Under nitrous oxide-oxygen anesthesia a flap is reflected 
comparable to the flap reflected in a routine apicoectomy. The abscess cavity 
over the apex of the involved tooth is entered with a spear-pointed ossisector 
or a Feldman drill (Fig. 3). The opening may be enlarged with suitable instru- 
mentation and the pus freely evacuated. A drain is inserted and the flap re- 
turned to position (Fig. 4). With this technique we have brought prompt re- 
lief to a suffering patient, preserved an anterior tooth for later root canal 
therapy and amputation, if necessary, and finally have prevented the extension 
of the infection to other zones. On this latter point, some stress should be laid. 


Fig. 2 
Figs. 2 to 4.*—2, Pus at apex. Swollen, engorged, soft tissue—no fluctuation. 3, Soft tissue 


reflected. Abscess cavity in bone entered with ossisector to establish drainage or drill. 4, Wick 
drain to opening at apex. Anterior view of semilunar incision with alternative type of flap. 


The radiograph is often quite misleading regarding the number of teeth 
involved in an apical radiolucent area. Many teeth have been needlessly saecri- 
ficed because they appeared radiographically to be *‘involved.”’? A careful study 
of the dry film (a final diagnosis should not be undertaken from a wet film 
should be made to determine whether the periodontal membrane around the 
entire root is intact. If it is, the tooth is not considered ‘*involved’’ regardless 


of electric pulp test, ete. The complete evacuation permitted by intraosseous 


*We are indebted to Dr. David Finkel of Montclair, N. J., for these sketches 
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drainage effectively prevents involvement of the adjoining teeth. Technically, 


it is a simple and quick procedure, completed in one or two minutes. 

The subsequent management of these cases is sufficiently important to war- 
rant some attention at this time. The acute symptoms having been overcome 
and the stage of chronicity entered, root amputation is the method of choice to 
complete these cases. We consider here only those which reveal definite clinical 
or radiographic evidence of infection beyond the apical foramen. It is incorrect 
to assume that whenever periapical destruction occurs, the radiograph will reveal 
the process. Many cases which offer no radiographic evidence of osseous destrue- 
tion are found upon reflection of the flap to have the entire labial wall of the 
bone which covers the root of the affected tooth destroyed. Masses of infected 
granulation tissue are invariably found under the periosteum. Clinically this 
type of destruction is observed as a hard, lumpy mass over the apex of the 
tooth. While it is true that modern root canal therapists have demonstrated 
many fine results in the elimination of large areas of apical destruction hy 
electrolysis, new drugs, ete., surgical elimination of infeeted periapical tissue 
by apicoectomy presents the most efficient and least time-consuming method. 
The family practitioner working in cooperation with the oral surgeon needs no 
unusual skill or expensive armamentarium to complete his share of the task. 

The Root Canal Filling—The tooth is opened on the lingual surface, 
and the pulp tissue is removed. The canal is then sterilized with phenol followed 
by aleohol. The walls of the canal are moistened with oil of eucalyptus, and a 
medium mix of chlora percha paste is pumped up into the apical region. Gutta 
percha points are now inserted and firmly packed into a tight mass filling every 
crevice of the canal. No effort is made to terminate the root filling at the apex 
of the tooth; on the contrary, deliberate overfilling is encouraged to insure a 
tight apical seal. All the excess filling material is removed during the surgical 
phase which follows. The average practitioner can complete this stage of the 
operation in thirty to forty-five minutes. The ultimate success of the case will 
depend upon the correct performance of this procedure. After completion the 
patient is referred to the oral surgeon unless the practitioner is sufficiently 
trained to complete the case himself. 

The Surgical Phase.—The flap which was originally reflected to effeet intra- 
osseous drainage is reflected again. The opening into the apical space is en- 
larged to bring the entire apical region into view. All visible infected tissue 
and excess canal filling material about the apex are removed with suitable 
curettes. The portion of the apex projecting into the abscess cavity is then 
removed with a fine toothed, surgical burr. Generally upon removal of the apex 
a residue of infected tissue is found lying on the lingual aspect of the bone. 
This tissue is also removed. All infected tissue having been enucleated and the 
margins of the wound treated, the flap is replaced and sutured into position. 
No drains are used since a very large percentage of these cases heal by first in- 
tention. An immediate postoperative radiograph is taken. The operation can 
usually be completed in fifteen minutes, 

Postoperative Care.—Cold compresses are used for the first twenty-four 


hours to control edema and swelling. Warm compresses are used thereafter. 
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prescribed to control the pain. In 


Mild sedatives (acetylsalicylic acid) are 
most instances both pain and swelling are inconsiderable. Sutures are removed 


after three days. Follow-up radiographs are taken every three months during 


the first vear and once a year thereafter. 


The treatment of an acute alveolar abscess involving an incisor tooth which 


envisages the retention of the tooth in good health can, with the aid of intra- 


osseous drainage, be accomplished in a two-day, two-stage operation. In a long 


series of cases the results have been found uniformly successful. 


CASE REPORTS 


Case 1.—Miss N. R., aged 25 (Figs. 5 to 7), was first seen Jan. 2. She 


presented a typical case of acute alveolar abscess over the maxillary right lateral 


incisor. There were extensive edema of face involving lip and eye and excrutiat- 
ing pain. The family dentist had attempted to enter the pulp eanal to effect 
drainage (note near perforation on radiograph, Fig. 5). This measure failed. 


Intraosseous drainage effected immediate cessation of painful symptoms. Ten 
days later, all acute symptoms had subsided; the patient returned to the prae- 
titioner who filled the canal (Fig 6). Apicoeectomy was completed the same day 


(Fig. 7). Reeovery was uneventful. 


Case 2.—Mr. J. D., aged 23 (Figs. 8 to 10) was first seen Mareh 25, with 


acute swelling accompanied by severe pain over the maxillary left central incisor. 
Radiograph revealed radiolucent area about the apex (Fig. 8). Intraosseous 
drainage effected evacuation of a large quantity of creamy pus. When acute 
symptoms subsided, the canal was filled, and apicoectomy completed on same 
day (Fig. 9). Radiograph one year later revealed complete regeneration (Fig. 
10). 


Case 3.—This patient (Figs. 11 to 13) was under treatment before the 
development of the intraosseous technique. Acute symptoms about the maxillary 


lateral incisor were relieved by entrance into the pulp chamber and daily irriga- 


tions through the canal. The adjoining central incisor was normal in color and 


responded normally to the electric pulp tester. For many days the lateral canal 
continued to ‘‘weep.’’ Reluctantly the practitioner handling the canal therapy 
(a quite capable operator) was compelled to admit that the pulp of the central 


incisor must be removed before the apical region would ‘‘dry.’’ Such extensions 


need no longer occur when adequate drainage is obtained through the intra- 


osseous route. Postoperative radiograph shown was taken nine vears later 


(Fig. 13). 


CasE 4.—In attempting to secure drainage of an acute alveolar abscess 


through entrance into the pulp eanal, the side of the root of the central incisor 


was perforated (Fig. 14). Extraction was necessary. Intraosseous drainage 
would have brought effective relief and the tooth could probably have been 
successfully opened by the same operator under subsequent normal conditions. 


Case 5.—Miss W. B. (Figs. 15 and 16) was a young woman preparing for 


the stage and expressed a keen desire to conserve the infected lateral incisor. 


An oral surgeon, consulted previously, had branded such a hope as ‘‘ridiculous.’’ 
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Pulp canal entered, 6, Pulp canal filled. 7, After apicoectomy. 


q 10 


After root canal filling. 9%, After apicoectomy. 160, Healed bone area 
after one year 


14 15 
Canal of central perforated 
15, After root treatment. 4/6, Six months after operation. 


17 18 19 


>. Showing cyst 18, After apiccectomy. 19, Twenty-one months after 
operation, 
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The radiograph taken six months following apicoectomy (Fig. 16) reveals an 
amazing regeneration, despite the fact that a large portion of the facial aspect 
of the root was found to be exposed at the time of the operation. 

Case 6.—Miss R. C. (Figs. 17 to 19) was a young, unmarried woman, 24 
years of age. She had an acute exacerbation of a radicular cyst over the maxil- 
lary right lateral incisor. The eyst 
was entered through the labial bone with the ossisector. 
Ten days later the canal was filled, the apex amputated, 
Note the apparent ‘‘involvement’’ of the 
Post- 


There was marked edema and cellulitis. 
A large quantity of 


pus was evacuated. 
and the eyst enucleated (Fig. 18). 
central incisor and cuspid in the preeperative radiograph (Fig. 17 
operative radiograph (Fig. 19) reveals complete regeneration twenty-one months 


later. 
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OBSERVATIONS ON THE BISMUTH LINE AND HYDROGEN SULFIDE 
PRODUCTION BY MOUTH MICROORGANISMS 


Henry A. Barres, B.S., D.D.S.. New York, N. Y. 


HE occurrence of bismuth deposits in the gingiva is an observation well 

known to those dentists whose practice includes luetic patients undergoing 
bismuth therapy. That such precipitation occurs more frequently in the mouths 
of patients not maintained in a state of oral health is also an established fact. 
Indeed many physicians prior to instituting bismuth therapy advise their pa- 
tients of the necessity of having their teeth and gums examined and properly 
treated by the dentist. Stokes' states in his book, Modern Clinical Syphilology: 


‘‘It is impossible to escape the impression by comparing the course of numbers 


of patients under careful mouth prophylaxis, and that of those under indifferent 


management, that the bacterial influence in the production of stomatie complica- 
tions weighs more than any other factor except the accumulation of detritus 
which provides for the nourishment of a rich saprophytic flora in ill-kept 
mouths. ’’ 

The deposit, bluish-black in color, is noted generally in the free margin 
of the gingiva and may appear as individual spots or a stippled line or narrow 
band. This occurs most frequently in the region of the lower anterior teeth, 
particularly if tartar is present. Depositions of bismuth, however, may be 
noted in other areas, especially when inflammation of the gingiva is present as, 
for example, the gingival flaps covering the occlusal surfaces of lower third 
molars. Other sites in which the free margin of the gingiva may become pig- 
mented are about ill-fitting crowns and overhanging fillings. Patients with a 
generalized gingivitis or pyorrhea may have a bismuth line extending about the 
necks of all the teeth. Generally with cessation of bismuth therapy and a 
thorough prophylaxis the pigmentation disappears within a few weeks to months. 

The bismuth deposit apparently results from the action of hydrogen sulfide 
with bismuth oxide to form bismuth sulfide (Bi,S,), a brownish-black precipitate. 
Histologic examination of sections of the gingiva reveals an amorphous or minute 
granular deposit in the papillary region of the corium. The bismuth sulfide may 
be found in the lumen of the blood capillaries, in the endothelial cells lining the 
capillaries or in the neighboring tissue. Evidence of inflammation may or may 
not be present depending on whether or not infection of the gingiva is an ac- 
companying factor. 

Various hypotheses have been advanced concerning the mode of formation 
of the bismuth sulfide. Akers? believes acidurie bacteria increase the acidity ot 
the mouth fluid, thereby promoting electrolysis between the bismuth salts ex- 
ereted in the saliva, or present in the capillaries of the gingiva and various 
metallic fillings, or denture restorations with a resultant precipitation of the 
bismuth salts even in the capillaries. 


From the Division of Oral Pathology, School of Dental and Oral Surgery, Columbia 
University, New York City. 
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According to Hesse,* Melian and Perin are convineed that the weak points 
in the gingival circulation are the sites of change from venous to arterial capil- 
laries. In such areas the bismuth produces thrombi through a paralysis of the 
vasomotor apparatus. Tissue destruction and liberation of hydrogen sulfide 
then occurs. The bismuth sulfide is absorbed in part by the endothelial cells and 
results in a closing up of the capillaries and the production of stasis. Due to 


lack of nutrition the tissues are readily susceptible to infection. 


Fig. 1.—Bismuth sulfide particles in the papillary region of the gingiva Granules present in 
the cells and free in the tissue. 


The hypothesis, however, which has received the greatest support is that 
hydrogen sulfide results from the putrefaction of proteins during bacterial metab- 
olism. These proteins may be contained in food particles lodged about the necks 
of the teeth or be components of the inflamed infected gingiva. Many organ- 


4 


isms, according to Frobisher,* in their metabolism of proteins or protein digestion 
products, e.g., cysteine, taurine, and other sulfur compounds, set free hydrogen 
sulfide in large amounts. Lohe and Rosenfeld® describe the process of bismuth 
sulfide formation in this manner: ‘‘ The bismuth injected into the body circulates 
as the coloress oxide of bismuth. The bacteria always present in the mouth 
and the fermentation which they bring about produce hydrogen sulfide in places 
where the circulation is delayed as for example, the gum margins. This hydro- 
gen sulfide penetrates through the capillary walls and brings about an immediate 
precipitation of the sulfide of bismuth in the form of very small brownish-black 
pigment granules. On account of the blood content of the mucous membrane 
the deposit appears blue or violet.’ 
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McCarthy,® in a discussion of a paper by him and his colleague, Dexter, 
was of the opinion ‘‘that tartar is the outstanding factor as the predisposing 
irritant resulting in the collection of pigment in the gum tissues.’’ He also 
stated, ‘‘It is very difficult to correlate the hydrogen sulfide theory as the impor- 
tant factor in the deposit of bismuth sulfide in the tissues especially where there 
is no break in the continuity of the overlying stratified squamous epithelium so 
that the actual reason for the deposit still remains somewhat obscure.’’ 

Since the writer recalls no actual experimental evidence in the dental litera- 
ture concerning hydrogen sulfide formation by the bacterial flora of the mouth, 
it was deemed advisable in view of the preceding statements to attempt its 
detection. 


4 - 


#9 


i 2 Bismuth sulfide granules within histiocytes. (Oil immersion magnification. ) 


Among the various technical procedures for determining the biochemical 
activities of bacteria are several methods employed for the detection of hydrogen 
sulfide in bacterial cultures. Until Wilson submitted his iron medium for the 
determination of hydrogen sulfide production, the lead acetate medium of Kligler 
was most commonly used. Recently, 1938, Hunter and Crecelius’ advised the 
use of bismuth in culture medium for this purpose. These investigators found 
that bismuth is six to twenty-one times more sensitive to hydrogen sulfide than 
iron when the hydrogen-ion concentration of the medium was considered. Their 
investigation, however, was limited to members of the enteric disease group of 


microorganisms. 
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Modification of the medium employed by Hunter and Crecelius was neces- 
sary since many mouth organisms grow only in a more nutrient substrate. 
Therefore, after several preliminary trials, the following medium was found 
satisfactory. 


Fig. 3.—Bismuth medium inoculated with material from the mouth. Microorganisms 
in inoculum produce HeS which combines with the bismuth to form bismuth sulfide, a black 
precipitate. Tubes 1 and 2 uninoculated. 


Formula 
Beef infusion agar 
Saliva fresh 10 per cent 
Glucose 1 per cent 1.0 Gm, 
Cysteine 0.1 per cent ‘ 0.1 Gm, 
Autoclave 15 minutes at 121° C. and add 
Sodium sulphite (Na,So,) 20 per cent as 2.0 c.c. 
Bismuth ammonium citrate 0.025 
Cool to 45° C. and add 


Human or horse serum (sterile) 


Gm, 
Tube in 5 ¢.c. amounts. The medium if slanted must have large 


butts.) Incubate to determine sterility before using. Medium 


should be tested with organisms whieh do and do not produce H,S 


before using. 
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Material was obtained on a very small loop from various areas of the mouth 


and the inoculum was stabbed into the medium. The tubes of inoculated medium 


were then incubated and observed for a period of one week. Browning or 
blackening of the medium along the line of the stab indicated the production 


of hydrogen sulfide. The results of the examinations are tabulated below: 


Number of Instances H,S 


tests detected 
. Clean mouths, no gingivitis 10 
. Gingivitis, no tartar 10 
Gingivitis, with tartar 10 
’. Gingivitis, bismuth line 5 


Carious teeth. 5 


CONCLUSIONS 


These results definitely prove that hydrogen sulfide is formed by the bae- 


terial flora of the mouth. It also seems from these observations that the in- 
stance of hydrogen sulfide formation occurs more frequently in tubes of medium 
inoculated with material obtained from areas of tartar accumulation or gingival 
inflammation. 
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TRIGEMINAL NEURALGIA 


TREATMENT BY NOVOCAIN INJECTION OF THE TRIGGER ZONES. 


AND A DISCUSSION OF PAIN SOURCES 


W. K. Livineston, M.D., PortTLANb, ORE. 


HE clinical picture of trigeminal neuralgia has been frequently described. 


Its surgical treatment is reasonably well standardized. It is known that a 


partial division of the posterior root of the fifth cranial nerve, properly done, 


will confer a permanent relief from pain. Differences of opinion among 


surgeons treating this syndrome exist as to the advisability and indications for 


aleohol injections of the peripheral divisions of this nerve, as a substitute for, 


or preliminary to, a sensory root section. And there are differences of opinion 


as to the technique for carrying out the root section. Dandy' advocates a 


posterior approach in preference to the usual temporal approach to the sensory 


root, stating that he can thereby selectively divide the root close to the pons 


so as to abolish the pain and at the same time preserve much of the sensation 


of touch in the face. Stibbe* has recently submitted evidence tending to support 
Dandy’s contention that the small fibers believed to conduct the pain are 
grouped together in the posterior portion of the root as it enters the pons. 
Smyth* has studied the relationship of fibers subserving different sensory fune- 


tions in each part of the face, as they are distributed in the spinal trigeminal 


tract of the medulla, and Sjoqvist* has described a new operation involving 


a selective division of the trigeminal tracts within the brain which is designed 


to abolish pain without causing an anesthesia in the cornea of the eye or loss 
of the sense of touch in the face. Walker® describes two eases treated by partial 


trigeminal tractotomy and his analysis of the changes in the sensory discrimina- 


tion of these patients and two eases of thrombosis of the posterior inferior 
cerebellar artery, suggests that the spinal tract of the fifth nerve carries sensa- 


tions of pain, heat, touch, deep pressure-pain, and to a slight degree touch. 


These are important and practical contributions which not only advance knowl- 


edge regarding trigeminal neuralgia but may be of assistance in settling 


problems relating to other painful syndromes. 

But the problem of the origin of the pain in trigeminal neuralgia remains 
unsettled. This problem is of fundamental importance to an understanding 
of the etiology and treatment of this pain syndrome. About this question 
hinges the principal controversy among the clinical and research students of 


trigeminal neuralgia. I am inclined to favor a peripheral origin for the pain 
attacks and am of the opinion that an irritant focus at the periphery is eapable 
of inaugurating a pathologic state of activity within the thalamus or other 


brain centers which assists in the creation of the complete clinical picture. 
This opinion is based on the observations reported in this paper. In four 
idiopathie trigeminal neuralgia, the pain 


eases which apparently represent 


Reprinted from The Western Journal of Surgery, Obstetrics and Gynecology, April, 1940. 
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attacks have been abolished by repeated injections of novocain into the trigger 
zones. The number of cases so treated is not sufficiently large to justify any 
final conclusions, but inasmuch as these observations may have some bearing on 
the problem of pain sources in this condition, it seems justifiable to present 
them. In addition it might be worth while to review briefly the onset and 
course of the pain syndrome, as well as the differential diagnosis, not in the 
orderly sequence necessary for establishing a textbook picture of this disease, 


but solely as they may relate to the question of the source of the pain. 
ONSET AND COURSE 


Trigeminal neuralgia usually appears in middle life and afflicts males and 
females in about equal numbers. Its onset is of considerable interest and the 
detailed accounts of the onset and progress of the painful attacks by patients 
suffering from ‘‘idiopathic’’ trigeminal neuralgia suggest a peripheral origin 
for the pain. In the typieal instance there is no antecedent history of illness 
or injury and no premonitory symptoms. The patient may be washing his 
face when, with contact at a certain area in the face, there oceurs a lancinating 
shock of pain, ‘‘as if an exposed nerve in a tooth had been touched.’’ The 
attack of pain is momentary and may not recur for a considerable interval. 
Close inspection of the face at the point from which the pain seemed to originate 
reveals nothing and the patient tends to forget about it. At a later date, and 
with equal suddenness, touching this same spot again precipitates the lancinat- 
ing pain. As the attacks tend to become more severe and frequent, the patient 
learns to associate this ‘‘trigger zone’’ with his pains and tries to avoid any 
form of contact with this portion of his face. The commonest location of the 
trigger zone seems to be in the distribution of the maxillary division of the fifth 
nerve, often just lateral to the nasal ala, although it may occur anywhere on 
the face, and not infrequently as the syndrome progresses secondary trigger 
zones may develop. Remissions are known to occur, sometimes lasting for 
months or vears, but ordinarily the painful attacks become progressively worse 
and can oecur in such rapid succession as to be almost continuous. 

The pain, which at first is confined to a small part of the face, perhaps one 
side of the upper lip, tends to spread over the distribution of one division of 
the fifth nerve and then to involve one or both of the other divisions. It is 
unquestionably severe. It has been likened to an electrie shock of great 
intensity, and no one seeing a patient during an attack and observing the facial 
grimace, the expression of frightened agony and almost breathless immobility, 
ean doubt its severity. In the effort to avoid attacks many patients refuse to 


eat or talk, and withdraw from all activities and contacts that may bring on the 


pain. Others in a sort of desperation may deliberately precipitate a series 
of attacks so that in the short interval of freedom from pain that may follow, 


they are permitted to eat a few mouthfuls of food or talk with a degree of 
comfort. 

Many patients have submitted to one or more injections of aleohol into 
the peripheral divisions of the nerve, and it is of interest to note that the 
injection of aleohol into one division may confer relief from pain in the other 
divisions as well as the one injected, This is particularly true when the injection 
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is made into the nerve division that was first involved in the painful attacks. 
As an example one might cite a ease in which the maxillary division was first 
involved and later the pain had spread to the ophthalmic division. Beeause of 
the danger of corneal uleer following an interruption of sensory impulses from 
the eye, the surgeon may be reluctant to inject alcohol into the ophthalmic 
division. But if a successful injection of the maxillary division is carried out 
all of the pain may disappear, not only that felt in the maxillary region, but 
in the ophthalmic area as well. 

A further point of interest relating to aleohol injections is the observation 
that following an injection, the relief of pain and the persistence of anesthesia 
in the face do not parallel one another. Immediately after an injection the 
zone of anesthesia may conform quite exactly to the known distribution of the 
injected division. Within a short time, often within two or three weeks, this 
zone becomes progressively smaller, and in some instances quite a normal 
sensation of touch and sensitivity to pain may return to the face, months or 


years before the painful attacks recur. It is quite apparent in instances of this 
kind that the nerve fibers have not been destroyed, but that the injection has 
merely interrupted for an interval their ability to conduct impulses from the 


periphery to the receiving centers. 
DIFFERENTIAL DIAGNOSIS 


In the medical literature dealing with trigeminal neuralgia considerable 
emphasis has been placed upon the necessity for distinguishing between ‘‘symp- 
tomatic’’ and ‘‘idiopathic’’ cases. Under the former term are grouped those 
eases in which a local focus of pathology is demonstrable, the removal of 
which may be followed by a disappearance of the painful attacks. The latter 
term does not deny the possibility of a peripheral origin for the pain, it merely 
indicates that the etiology is unknown. 

A careful search for local pathology is indieated in every ease of facial 
pain, and this statement applies with equal foree to the cases with typical 
paroxysmal trigeminal pain as to those with atypical attacks. Among the causes 
apparently responsible for the pain attacks, infection of the jaw or of the 
sinuses seems to be important. Harris® points out the fact that the neuralgia 
usually begins in the maxillary or mandibular divisions, and believes that the 
syndrome is attributable to a ‘‘septic terminal neuritis in the terminal filaments 
in the jaws.’’ But other dental conditions in which infection is at least not 
obvious, may cause identical pains. A malocclusion, particularly the type in 
which the offending tooth is solidly fixed in dense eburnated bone, may give rise to 
paroxysmal pain, and its correction may be followed by a eure. It seems 
justifiable to say that these various local conditions can cause the syndrome 
because in many instances the removal of the irritant factor has been followed 
by a disappearance of the pain. 

Perhaps the most interesting of the local lesions giving rise to trigeminal 
pain is a ‘‘myositis’’ of the temporal or masseter muscles. Stookey’ observed 
twenty-two cases of this type in a five-vear period. In this condition it may 
be possible to demonstrate a minute nodule in the muscle which is extremely 
sensitive to pressure. The muscle elsewhere may be stimulated without eliciting 
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a pain response, but if this discrete kernel is pressed upon, an excruciating 
pain is felt in the lip, in the temporal region, or over the distribution of one 
or more divisions of the fifth nerve. Although spontaneous pain attacks are 
less common in this affliction, paroxysmal pains may occur without any apparent 
local stimulation. In the severe cases due to a local area of myositis, the pains 
may be identical with those occurring in the idiopathic eases, even to the facial 
grimace. The tiny area of involved muscle may be difficult to find, particularly 
when it occurs in the anterior margin of the masseter muscle. But once 
identified, the condition may yield to appropriate treatment by baking and 
massage. The first few treatments may aggravate the pain, but in from 
two to six weeks the nodule disappears and simultaneously tle pains leave and 
do not return. 

Qn the other hand, there are many surgeons who believe that the pain 
syndrome in the symptomatic cases is not identical with that of the ‘‘genuine’’ 
or idiopathic case. It is certainly true that one rarely encounters a ease of 
trigeminal neuralgia of long standing in which teeth have not been sacrificed 
and sinuses repeatedly operated upon without being benefitted. Some observers 
insist that there is some essential difference in the type of pain, and therefore 
in the mechanism underlying the symptomatic and the idiopathie cases. Dandy' 
believes that the source of irritation in major trigeminal neuralgia is always at 
the posterior root of the fifth nerve, and thinks that he can identify the cause in 
all of his cases as due to pressure from a tumor (5 per cent), an aneurysm 
of the basilar artery (5 per cent), or pressure from an artery (90 per cent). 
Concerning the pain he says, ‘‘A peripheral lesion along the sensory branch of 
a nerve can never produce a paroxysmal pain. Given a paroxysmal pain, it 
always means that the upper neuron that is between the ganglia of the nerve and 
the brain stem is affected, and it is only a lesion there that ean do it.’’ I do 
not know what he means by the ‘‘upper neuron’’ in this quotation, nor do 
I believe that he is justified in making so flat an assertion regarding paroxysmal 
pain. Many instances of paroxysmal pain have been reported as cured by the 
elimination of a peripheral source of irritation. I am inclined to agree with 
Harris® who says, in speaking of ‘‘symptomatic’’ types, ‘“‘these cases differ 
in no respect from the so-called genuine or idiopathic paroxysmal trigeminal 
neuralgia, either in their type of pain, trigger zones, or results of treatment 


by aleohol injection or root section.’’ 
, ‘‘CENTRAL’’ ORIGIN FOR PAIN 


In spite of evidence that a peripheral lesion may cause paroxysmal attacks 
of pain indistinguishable from that of idiopathic trigeminal neuralgia, and 
the fact that an aleohol injection of the primary divisions of the nerve can 
stop the pain, there is much to be said in favor of a central origin for the pain. 
Lewy and Grant® have marshalled an impressive number of observations tending 


to support their contention that trigeminal neuralgia is a special form of the 


thalamie syndrome. 

The hyperpathia that develops in the classical type of the thalamic syn- 
drome is attended by pain having a peculiarly unbearable quality (affective 
tone), it tends to radiate widely, has a high threshold and deficient localization 
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for stimuli, and is characterized by explosive reactions. The pain of trigeminal 
neuralgia has some of these same features, in particular the unbearable feeling 
tone and the tendency to explosive reaction. It seems to differ from thalamic 
pain in that stimuli are accurately localized and the pain confined to one or 
more divisions of the single nerve rather than radiating widely. However, 
Lewy and Grant were able to demonstrate that in 32 per cent of their cases the 
hyperpathia of trigeminal neuralgia was not confined to the face but extended 
over one side of the body. They were further able to show that in forty of 
their fifty cases there existed signs of pyramidal or extrapyramidal involvement. 
Their observations were interpreted as pointing toward a lesion in the region 
of the optic thalamus as a possible cause for trigeminal neuralgia. This 
assumption seemed to be confirmed by postmortem studies carried out on six 
eases. In all six the brain showed an atrophy of the ipsilateral hemisphere, a 
widening of the lateral ventricle, and foci of softening located either within 
the thalamic nuclei or in the thalamocortical tract. The pathology could be 
interpreted as accounting for a removal of the cortical inhibition, which, ac- 
cording to Head and Holmes,’ acts to dampen the characteristic thalamie over- 
response to pain sensation. This evidence would be more impressive if the 
brain pathology had been found on the side contralateral to the location of 
the pain. The fact that in five of their six cases in which the pain was unilateral 
the brain atrophy was most obvious on the ipsilateral side, suggests either that 
some unrecognized relationship exists between the thalamus and the face, or 
that the findings were incidental to the trigeminal neuralgia and not causal. 

To the question, ‘‘ Why, if the pain is of central origin, should a blocking 
of peripheral portions of the nerve terminate the pain?’’ Lewy and Grant point 
out that the activity of the thalamus is dependent upon, or conditioned by, a 
constant influx of sensory impulses. With the cessation of such conditioning 
impulses the abnormal activity of the thalamus would no longer be apparent. 
Frazier, Lewy, and Rowe’® have reported a ease which supports this interpreta- 
tion. This woman suffered from intolerable pain over one side of the body and 
face, which was apparently due to a hemorrhage in the thalamic region. Her 
facial pain was relieved by blocking the fifth nerve and the hyperpathia of 
the side of the body was relieved by a chordotomy. 

But of all the arguments adduced by Lewy and Grant in favor of a 
central origin for the pain of trigeminal neuralgia, the one that impresses me 
most is the observation that the pain and sensory changes which they noted in 
their eases present features which can be explained only by implicating neurons 
in synaptic relation with one another. They say, ‘‘Summation and radiation, 
after-effect and hyperpathia, spatial and temporal amalgamation, and finally, 
complete transmutation of sensations characterize the physiopathologie pattern 
of sensibility in trigeminal neuralgia.’? Furthermore, they imply that some 


pathologie condition in the brain may cause a delay in discharge, so that with 


a recruitment of more pain impulses, there eventually occurs the augmented 
discharge so characteristic of the paroxysmal pain of trigeminal neuralgia 
and so similar to the ‘‘explosive pain reactions’’ of the thalamic disease. Since 
all of these neurophysiologic activities are dependent upon an _ interaction 
between neurons in intimate synaptic relation with each other in some brain 
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center, Lewy and Grant conclude that the pain in trigeminal neuralgia must 
be of central origin. In actual fact, these observations merely imply that 
the internuncial activities in the brain center contribute to the pain picture in 
the fully developed case of trigeminal neuralgia. A _ peripherally situated 
irritative focus might initiate the abnormal activities developing in the thalamus 
or other central nervous system centers." 

One other observation is frequently mentioned as supporting the view 
that the origin of the pain is central, i.e., the high incidence’ of trigeminal 
neuralgia in eases of disseminated sclerosis. Keith Ross'* has reported forty- 
one cases in which the chronic spastic paraplegia was complicated by trigeminal 
tic. Harris® has called attention to the fact that trigeminal neuralgia is 
bilateral in 17 per cent of the cases associated with multiple sclerosis and that 
it is bilateral in less than five per cent of other cases. This association between 
a disease characterized by obvious pathologie changes in the brain, and the 
pain syndrome of trigeminal neuralgia could be interpreted as favoring a 
brain lesion as the primary cause for the latter condition. On the other hand, 
it might be interpreted as Harris has done when he asserts that the sclerotic 
plaques merely heighten the irritability of the central neurons so that the pain 
syndrome would be more likely to develop secondary to some peripheral source 


for reiterated impulses of abnormal intensity. 
CASES TREATED BY ‘‘TRIGGER ZONE’’ INJECTIONS 


Case 1.—Mrs. J. W., aged 78, had suffered for more than ten years with 
a trigeminal neuralgia involving the right side of her faee. She reealled that 
the first sign of trouble was a sensitive spot above her right eye. When this 
was touched, a twinge of pain shot out over the distribution of the ophthalmic 
division of the fifth nerve. Later the maxillary division was involved and at 
times the pain was also felt in the lower jaw. The effect of the lancinating 
pain was sometimes so severe that she was unable to eat or talk. Examination 
showed that she had two trigger zones. The most sensitive one was located about 
three quarters of an inch to the right of the midline and an equal distance above 
the margin of the orbit. It was very accurately localized and even light cotton- 
wool stimulation precipitated pain attacks. She seeemed to tolerate light touch 
in this area less well than firm pressure. She had a second trigger zone in the 
region of the nasal ala, but this spot did not seem to be so accurately localized or 
so sensitive, although lancinating attacks of pain could be elicited by stimulation 
of this region. On Sept. 13, 1938, I infiltrated the trigger zone of her forehead 
with 2 per cent novocain. Following the injection I was unable to elicit pain 
by local pressure, but the supraorbital nerve just below this point seemed to be 


slightly sensitive to pressure. I, therefore, supplemented the injection by 


an infiltration of the nerve at the supraorbital notch. Peculiarly enough, these 
injections seemed to diminish the sensitiveness of the trigger zone near the nose, 
at least, I could not thereafter precipitate an attack of pain by stimulating it. 
Four days later she reported that she had had a few mild attacks of pain 
in the ophthalmie distribution but none in the maxillary or mandibular divisions. 
Again I could not elicit. pain by stimulation of the region of the nasal ala, but 


stimulation of the upper trigger zone on the forehead caused paroxysmal pain. 
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This area was again infiltrated with a few minims of 2 per cent novoeain. This 
second injection was followed by nine days of complete relief and she said, 
‘“*T feel like this is a different existence than I’ve had for the past ten years.’’ 
I could elicit slight complaint of tenderness by direct pressure over the supra- 
orbital notch but could not precipitate an attack. She was given four injections, 
the last one on Oct. 18, 1938, after which she had no pain for six months. In 
April, 1939, she experienced a few twinges of pain in the maxillary division, 
which seemed to originate just lateral to the nose and spread in shocklike 
vibrations over the cheek and upper jaw. There was no complaint of pain in 
the supraorbital region at that time. One injection was given at the secondary 
trigger zone near the nose, and at the time of this writing, eleven months after 


the last injection there has been no recurrence of pain. 


CasE 2.—Mrs. L. L., aged 57, noted a sensitive spot ‘‘at the lower edge of 
the right cheek bone’’ about four years previously. She stated that touching 
this spot was “‘like hitting an exposed nerve.’’ For a time the pain was local 
but it gradually spread over the entire right side of the face. For a time 
(two years previously) the right upper eyelid was said to ‘‘droop’’ but this 
condition spontaneously disappeared. She dreaded to touch her face and 
claimed that touching the hairs of the trigger zone caused the worst pain. As the 
paroxysmal pains increased in frequency and severity it became difficult for her 
to eat. 1 was able to locate two trigger zones, one just lateral to and above the 
crease formed by the nasal ala, and the other just lateral to the angle of the lips 
en the right. Both of these spots were injected on July 10, 1939, the injection 
being confined to the skin. During the injection she said, ‘‘Now you may not 
believe this, but sometimes when I touch the face and get a shock, I can feel 
it in one particular tooth; it isn’t always the same tooth, and yet I haven’t 
had a tooth in my head for years.’’ Following the injection neither she nor | 
could elicit an attack of pain. The side of the injections were locally tender 
for two days but she had no pain attacks for four days, then mild attacks 
recurred with contact and on the sixth day severe shocks returned. She had 
two more injections, on July 17 and August 31, since which time there has been 


no recurrence. 


Case 3.—Mrs. H. T., aged 78, presented typical major trigeminal neuralgia 
of ten years’ duration. Two trigger zones, one to the right of the base of the 
nose, the other at the former site of the right upper first molar (patient 
edentulous for years). She rarely wore her plates as the contact of the upper 
plate with the tender area precipitated paroxysmal pain. She lived largely on 
soft food that did not require chewing. Novocain was injected in both trigger 
zones on June 19, 1936, with marked relief persisting for several weeks. She 
had two other injections in 1936 and remained reasonably free from attacks 
until in March, 1938, at which time she was having frequent attacks which 
seemed to start at the base of the nose and spread to the eye and temple. At 
this time she had two injections, the second one being directly into the infra- 
orbital nerve. In August, 1938, she reported that she had been having sharp 
attacks of increasing severity for several months. Two injections conferred 


only partial relief. 
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In September, she had a herpes zoster involving the right flank and groin 
and at the same time developed an auricular fibrillation. She was confined 
to the hospital on Sept. 21, and died on Oct. 9, 1938. During her hospital stay 
she complained bitterly of her facial pain and of persistent pain in the groin. 
She was given two injections into each trigger zone, following which she 
complained much less of her face though she continued to complain of the 
postherpetic pain. She became increasingly disoriented and irrational so that 
it was impossible to evaluate the effect of these last injections, although it was 


noted that she no longer continued to grimace or put her hand to her face. 


Case 4.—Dr. R. L. S., aged 63, suffered from a typical trigeminal neuralgia 
for several years. His pains involved the upper and middle divisions of the 
fifth nerve. In October, 1935, an aleohol injection of the maxillary division 
conferred relief from the pain in both divisions for about eighteen months. 
In July, 1938, he consulted Dr. Frank Kistner of the Portland Clinie seeking 
relief. Since his physical condition seemed to preclude operative treatment, 
novocain injections were carried out by Dr. Kistner, the last one being given on 
Aug. 17, 1938. About six months later he had a slight recurrence of pain in 
the form of transient twinges of pain which lasted for a few days and 
disappeared spontaneously. Otherwise, he has remained entirely free from 


attacks during a period of observation of seventeen months. 


COMMENT 


As a method of treatment for facial pain, the novocain injections have 
given results that are at least encouraging in a number of instances in my own 
experience and that of members of the Portland Clinie. I have been able to 
collect several cases so treated which have been called ‘‘trigeminal neuralgia,’’ 
but I have not ineluded them in this report because on careful analysis of the 
story in each instance there is found some feature which leads to doubt that the 
pain syndrome represents a ‘‘typical’’ trigeminal neuralgia. The four cases 
here reported represent the only typical cases encountered since this method of 
treatment was undertaken. 

But as I stated earlier in this paper, my primary purpose was not the 
advocacy of a method of treatment, worthwhile though it may prove to be. 
My interest has been confined to the question of the origin for the pain. I 
have no way of knowing in what percentage of cases of major trigeminal 
neuralgia this method of novoecain injection of the trigger points would be 
successful. In this sense the report of four eases has no signifieanece. But, if, as 
I believe, these four represent the ‘*idiopathie”’ tvpe of trigeminal neuralgia, 
they may acquire a significance. Their relief by repeated novocain injection, 
coupled with the observation that local pathology in the teeth, jaw, sinuses, 
or the muscles can cause pain indistinguishable from the idiopathic type, 
would suggest that perhaps all cases of trigeminal neuralgia had a periph- 
eral origin. It would suggest further that the ability to identify and properly 
treat such peripheral sources of irritation might obviate the necessity for sur- 
gical operation in many instances. 

But the fact that the origin of the syndrome may be found at the periph 


ery does not imply that activities within the thalamus or other brain cen. 
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ters do not contribute to the fully developed pain syndrome. There is con- 
siderable evidence to suggest that the irritant focus initiates a state of 
pathologie physiology within the brain centers. An interruption of the impulses 
tending to maintain this abnormal state may terminate the pain, or at 
least afford a period of relief that persists until the physiologic disturbance is 
again created by incoming impulses. It is only by invoking some such concept 
as this that I am able to account for such observations as that of Percival 
Bailey who abolished the pain in one of his cases by a simple injection of 
novoeain into one of the primary divisions of the fifth nerve. His patient, 
a woman, suffered from typical attacks of tie douloureux of several years’ 
duration. She entered the hospital for an aleohol injection. Since her pain 
involved both the maxillary and the ophthalmic divisions, Dr. Bailey injected 
the maxillary division with novocain to determine whether or not an injection 
of aleohol into this division would affect the pain in both divisions. The 
aleohol injection was never given because after the novocain injection her 
pains did not reeur, and during an observation period of two years, her clinical 
cure remained complete. 

Any attempt to explain how the mechanism responsible for trigeminal 
neuralgia may function, is, of course, speculative, but I venture this interpreta- 
tion. The peripheral lesion, whatever its nature, acts merely as an irritative 
focus from which the centers are continually bombarded by afferent impulses. 
This bombardment eventually creates an abnormal internuncial activity within 
the thalamus, which discharges explosively whenever a particularly strong im- 
pulse or combination of impulses arrives at the proper instant. In the fully 
developed syndrome of trigeminal neuralgia the slightest stimulation of the 
trigger point might be sufficient to detonate the pain paroxysm. But if the 
afferent impulses cease, either because of the removal of the souree of irritation, 


or by repeated interruption of the messages, the abnormal activity within the 


thalamus tends to subside and the paroxysmal pain disappears. 

This concept is hypothetic, but it seems to be consistent with the following 
facts: 

1. That patients with symptomatic trigeminal neuralgia, in whom the 
pains are indistinguishable from the idiopathic type, have been cured by 
removal of pathologie conditions of the teeth, jaws, or sinuses. 

2. That myositis of facial muscles may cause typical tie douloureux, and 
the pain disappears when the myositis is treated. 

3. That aleohol injection of the main divisions of the fifth nerve, or evulsion 
of more peripheral portions, has resulted in a eure for variable periods of time. 

4. That the pain attacks starting in the distribution of one division of the 
nerve tend to spread until it eventually involves one or both of the other divisions. 

5. That the aleohol injection of the division first involved in the pain 
process may stop the pain in other divisions as well. 

6. That repeated injections of novoeain into trigger points may abolish 


the pain for variable periods of time. 
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BACTERIOLOGY OF THE MOUTH 


Francis P. McCartuy, M.D., Boston, Mass. 


HERE have been many articles written recently on the bacteriology of the 

mouth, and much information was obtained from articles written by Dean 
Bibby of Tufts Dental School who has done some very interesting research work 
in the field of bacteriology of the oral cavity. A study of oral bacteria has not 
clarified the problem of dental caries however, nor has it produced very much 
information about the etislogy of the lesions that occur in the oral cavity. The 
normal flora of the oral cavity is made up of many varieties of organisms ; many 
of these are difficult to grow. 

The standard group of bacteria which may be grown by aerobic methods 
contains various types of streptococci, pneumococcus, staphylococcus, micro- 
coceus catarrhalis, and the bacillus mucosus capsulatus. Yeast organisms, which 
are usually demonstrated by smear and culture, occur in about 5 per cent of the 
cases. 

The character and numerical incidence of bacteria are best demonstrated 
by smears rather than by cultures. In smears from the necks of the teeth and 
the crypts of the tonsils, an enormous variety of organisms can usually be demon- 
strated. Smears from the necks of the teeth often show the presence of Vin- 
ecent’s organisms, which, however, does not indicate an infection with these 
organisms. Many dentists treat gingival infection for Vincent’s disease when 
receiving reports from such smears, erroneously diagnosed, usually by labora- 
tory technicians. A diagnosis of acute Vincent’s infection depends greatly on 
the clinical picture. It should not be made unless there is putrefaction and odor. 
The various forms of eruption in the oral cavity, including all bullous eruptions, 
such as seen in pemphigus, are usually found sterile, if one were to take smears 
and cultures. 

In necrosis of tissue due to agranulocytosis, which oceurs usually in the 
tonsillar region, the bacteriologic findings are not conclusive or diagnostic. In 
these lesions, biopsies of the affected tissue show, as a result of negative chemo- 
taxis, an absence of polymorphonuclear leucocytes. 

The more I study oral lesions, particularly those of the discrete type, it 
seems that local mechanical factors are more often the cause than bacterial infec- 
tion introduced from outside the body. On removal of the irritating factor, these 
lesions usually disappear without any bactericidal treatment. Often, however, 
one does not accomplish anything, but instead does harm by applying so-ealled 
antiseptics or bactericidal medicaments to local lesions in the oral cavity, if 


these lesions are due to local irritation from endogenous factors. The so-called 
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‘‘mechanical mind,’’ in an attempt to destroy the lesion or the organisms present 
in the lesion, fails to realize that the lesion is usually sterile and eruptive in 
character. Even in gingivitis, the bacteria are usually secondary invaders. This 
iS frequently the case in Vineent’s infection. While the study of gingival disease 
is still in the experimental stage, we must recognize local irritative factors, such 
as tartar, irritation from crowns, bridges, and local caries, which must be 
eliminated. It is also imperative to consider the endogenous factors such as the 
blood dyscrasias, avitaminoses, and various constitutional diseases. In the 
hypertrophie gingivitis, a rich bacterial flora may play an important role, in- 
tensifying the condition due to local or systemic causes. 


Routine bacteriologie examination of the common infections of the oral 


cavity, namely, alveolar abscess, tonsillitis, apical abscess, and Vineent’s infee- 


tion, is relatively simple, and, for the average dentist, it is not necessary to go 
any further into the study of the bacterial flora of the oral cavity. 

To summarize this brief discussion on the importance of bacterial infection 
in the oral cavity, the following facts should be emphasized : 

1. Smears taken directly from the lesion are more important than cultures. 

2. The presence of organisms in certain lesions of the oral cavity does not 
indicate that they are necessarily the causative factors. 

3. Eruptive lesions of the oral cavity are usually sterile. 

4. Vineent’s organisms are frequently secondary invaders and a diagnosis 
of Vineent’s infection should not be made on the bacteriologie findings alone. 

5. In most eases, a few simple routine bacteriologie tests are sufficient to 


make a bacteriologic diagnosis. 
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LOCAL ANESTHESIA FOR ORAL OPERATIONS 


Davip D. Bioom, D.M.D., Boston, Mass. 


N THIS discussion of local anesthesia for dental needs my purpose is to stress 
what is axiomatic, that the knowledge of anatomy is basic to any successful 
invasion of tissue for the purpose of inhibiting sensory impulses in an area of 


choice. 
ANESTHESIA 


INFILTRATION 


Let us apply this principle to our simplest problem of anesthesia, namely the 
infiltration of a maxillary anterior tooth. Knowing that the nerve supply enters 
this incisor through the apex, it becomes evident that the deposition of our 


anesthetic agent of necessity must be at a height corresponding to that of the 
root end. If our procedure is to intrude upon the lingual mucosa such as an 
extraction, the knowledge that the nerve distribution here comes from the inner 
nerve loop whereas our initial izfiltration anesthetizes those fibers of the outer 


nerve loop supplying the tooth in question with sensation, a subsequent injection 
is made in the lingual mucosa. Should this tooth be a central incisor which re- 


quires operative procedure then it becomes necessary to direct some of our 
initial anesthetic fluid toward the corresponding central incisor as some innerva- 


tion crosses from this side. 
To infiltrate other areas successfully it is essential we have in mind that 


there exist regions of porosity as well as areas of density in the maxilla and 


mandible. Only areas of porosity are favorable to infiltration, as here the cortical 


layer which is composed of compact bone presents numerous foramina thus aiding 


absorption. 

Those of you who have attempted infiltration of the mandibular molars are 
well aware that your attempts failed for the reason you neglected to apply the 
above knowledge learned early in vour dental educational career. 

The mandible in general has a more dense and thicker cortical layer than 
the maxilla, and the anterior region of the mandible is its only portion present- 
ing sufficient porosity favorable to the infiltration technique.’ In the dense molar 
region the external oblique line buttressing the body of the mandible is an added 


factor discouraging absorption. 
Infiltration for operative needs will be more effective if the injection is 
made subperiosteally. In this instance it is requisite that our anesthetic fluid 


reach the pulp, and confining the solution below this membrane obviates permeat- 
ing the pulp. Furthermore the liquid thus confined is under added pressure 
enabling it readily to penetrate the cancellous structure, periodontal membrane, 
and finally to diffuse through the apical foramen into the pulp. 

Infiltration of all maxillary incisors may be obtained by making the initial 


puncture over the canine on each side and passing the needle horizontally toward 
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the central incisors infiltrating over the apices of the individual teeth. This is an 
excellent method of anesthesia for alveolectomy or gingivectomy in this region, 
and needless to add infiltration of the lingual mucosa is essential. By this method 
only two punctures are made labially, and I believe we are indebted to Nevin 
for this technique. Similarly, should it be desired to anesthetize all the mandib- 
ular incisors, only one labial puncture is made. The needle insertion takes 
place well down in the reflection of mucosa of the inferior frenum and is directed 
toward one canine fossa. After 1 ¢.c. of solution is expelled, the needle is with- 
drawn to a point permitting its course to be directed to the other canine fossa 
for deposition of the remaining fluid. Massaging the tissues following injection 
enhances the absorption through the numerous foramina present in these areas. 


CONDUCTION ANESTHESIA 


Where infiltration anesthesia is not indicated due to anatomic, pathologic, 
or other reasons, we have available the block or conduction method: a direct 


challenge to our knowledge of anatomy. 
MANDIBULAR INJECTION 


Blocking the inferior alveolar and lingual branches of the third division 
of the fifth cranial nerve is the method of choice for work in the mandible, and 
as previously observed, due to anatomic factors, is the only successful procedure 
posterior to the canines. 

An excellent technique which establishes the proper height and depth of 
needle penetration, avoiding at the same time invasion of the internal pterygoid 
muscle whose lower fibers occupy the region medial to our objective, is as fol- 
lows. Palpate the greatest depression of the external oblique line with the finger 
turned radially, keeping the palpating finger parallel with the occlusal plane 
or if teeth are absent with the superior border of the body of the mandible; direct 
the needle from the opposite premolars making the puncture slightly medial to 
the fingernail, and at a height corresponding to one-half the width of the nail. 
Be alert to feeling the osseous structure of the mandible a short distance after 
the needle is engaged, and, using the inner surface of the bone as a guide, the 
progress of the syringe point should be terminated by the mandibular sulcus at 
which point 114 ¢.c. is deposited. Using the medial surface of the ramus as an 
indicator will obviate the invasion of the internal pterygoid muscle. 

The ascending ramus of the inferior maxilla taken as an entity roughly is 
rectangular in shape, and the mandibular foramen is in a position representing 
the center of the mass; to allow mandibular movements which will not stretch 
the nerve and the accompanying vessels entering the foramen. Nature so con- 
structs this bone that the depression on the external oblique line when halved 
will be on a plane corresponding to the position of the foramen; consequently 


the above technique is foolproof when observing the details as described. 


Blocking the lingual nerve may be accomplished when withdrawing the 
needle to a point one-half the distance of the engaged portion necessary to reach 
the mandibular foramen. 

Innervation of the buecal mucosa in the mandibular molar region comes 
from the long buccal branch of the mandibular nerve coursing downward in the 
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cheek. Consequently surgical endeavor in this region demands a subsequent in- 
jection to accommodate this anatomic factor. Entrance of the needle is made 
in the cheek at the occlusal plane height, and at a point corresponding to the 
mesial surface of the first molar, directing the needle posteriorly, just under the 
mucous membrane, injecting as progress is made, and completing the injection 


posterior to the third molar region. 
TUBEROSITY INJECTION 


In the maxilla the molars may be anesthetized by means of the tuberosity 
injection. Here the objective is to block the posterior superior alveolar nerve 
which descends from the infraorbital nerve anterior to Meckel’s ganglion 
coursing downward to gain access to the osseous structure of the posterior sur- 
face of the maxilla, entering the bone about one inch above the distogingival 
margin of the superior third molar. Keeping in mind this point as the area to 
deposit our anesthetic fluid, the needle insertion is made high in the reflection 
of mucosa, posterior to the zygomatic process. In other words the zygoma is an 
obstacle preventing the proper progress of the needle, consequently palpating 
same and injecting posterior to it avoids its obstruction. The bone is used as a 
guide, and no more than one-half the length of a 154 inch needle should be en- 
gaged. Moving the syringe body laterally enables continuous contact with the 
bone. A word of caution is necessary for a successful result and avoidance of 
unnecessary complications in this useful injection. The pterygoid plexus of 
veins lies about the external pterygoid muscle which may be invaded if the 
needle is carried too far posteriorly or is not kept in close contact with the bone. 
This venous arrangement has a connection with the cavernous sinus through 
the foramen ovale, consequently, it is important not to carry infection into this 
area. Encroachment of this venous plexus will cause a hematoma, which in 
the absence of infection is not serious, but nevertheless an undesired post- 
operative sequel to injection. The mesiobuecal root of the first molar is, in the 
majority of cases, innervated by the middle superior dental branch of the infra- 
orbital nerve which comes down the lateral wall of the antrum to innervate the 
premolars; consequently, the infiltration of this root is necessary to complete 


the anesthesia of the first molar. 
INFRAORBITAL INJECTION 


Blocking the anterior superior alveolar or dental branch of the infra- 
orbital nerve may be accomplished intraorally as follows. The infraorbital 
foramen may be palpated first orienting the infraorbital ridge and then directing 
the finger in a line with the second premolar root and the center of the eyelids. 
The foramen lies slightly below the ridge in this line. Directing the needle in 
this imaginary line, make the initial insertion, high in the reflection of the mucosa, 
and be sure to rest the barrel of the syringe on the lower lip. The index finger 
of the palpating hand remains over the infraorbital foramen while the thumb 
retracts the lip. When the needle has reached its objective, the escaping fluid is 
easily detected by the finger and as an aid to absorption is massaged into the 
foramen. The upward progress of the needle, when properly guided, is without 


resistance as it passes through a layer of fat lying between the caput infra- 
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orbital muscle and the eaninus muscle. The former arises from the infra- 
orbital ridge of the maxilla and passes downward to be inserted into the sphincter 
muscle (orbicularis oris) of the lip. From this it is evident it must of necessity 
superimpose the infraorbital foramen. The caninus muscle, as its name implies, 
arises from the canine fossa and passes downward to be inserted at the angle 
of the mouth. Thus its position is below the foramen and the syringe needle in 
passing between these muscles to gain access to the infraorbital opening passes 
through the adipose tissue occupying the space between these muscles. Another 
anatomic consideration relative to this injection is the position of the anterior 
facial vein which winds its way down the face from the medial commissure of 
the eyelies. Consequently, when injecting, it is advisable to aspirate and de- 
termine if invasion of the blood stream has taken place. Should this occur, 
blood in the syringe barrel will indicate the undesired result and necessitate a 
slight alteration in our pathway. Owing to the presence of a branch of the 
facial nerve at the infraorbital foramen, we obtain a characteristic drooping of 
the lip on the injected side. This serves as an indication that our solution has 
been properly placed. 


ANESTHESIA OF THE ENTIRE OUTER NERVE LOOP 


It is possible to anesthetize the complete outer nerve loop. Using an ex- 
tension hub so bent as to place the needle at a right angle relation to the syringe 
barrel, the puncture is made at the same place advised when making a tuberosity 
injection. Our objective is to diffuse sufficient solution about the second division 
of the fifth cranial nerve as it crosses the pterygopalatine fossa in its attempt to 
reach the floor of the orbit and gain access to the infraorbital canal. As the 
floor of the orbit is the upper surface of the body of the maxilla, and as we are 
aiming at a position which is posterior to its posterior boundary, the zygomatic 
surface of the maxilla furnishes a guide and the puncture is made so as to reach 
this surface and to avoid the zygomatic process which would obstruct the needle. 
Visualizing the path of the nerve it becomes apparent that our syringe is guided 
not only upward along the osseous posterior surface of the maxilla, but inward 
toward the pterygopalatine fossa. Nevin advises the use of a 4 ¢.c. syringe to 
be sure of sufficient anesthetic fluid for diffusion in case we are not in the position 
nearest the nerve trunk. About 114 inch of the needle is engaged. A neces- 
sary caution is to avoid directing the syringe too far posteriorly as this will be 
in the direction of the lateral surface of the external pterygoid plate and in- 
vasion of the musculature, the pterygoid venus plexus or both may result. An- 
other caution is to be as close to the posterior surface of the maxilla as possible. 


EXTRAORAL INJECTIONS 


Conditions may be encountered indicating the use of local anesthesia, but 
on account of pathologie conditions preclude an intraoral approach. Therefore, 
mention of the extraoral injection becomes pertinent. 

The infraorbital injection from this access allows for easier entrance into 
eanal. Using a fine brush and a coloring fluid such as weak tincture of iodine, 
tincture of metaphen, ete., outline the infraorbital ridge and draw a short line 


586 David D. Bloom 


downward at right angles on the imaginary line whose points are the center of 
the eyelid and the second premolar root. Approximately 14 inch down on this 


line, marks the foramen, and our puncture is made the same distance below 


9 


Fig. 1. Fig. 2. 
Fig. 1.—Extraoral infraorbital injection showing insertion of needle at an area prepared 
by iodine. (From Thoma, Oral Anesthesia.) 
Fig. 2.—Extraoral mandibular injection showing landmarks to determine the location of 
the mandibular foramen. O, place for insertion of the needle. (From Thoma, Oral Anesthesia.) 


Fig. 3.—Insertion of needle for mandibular injection at a site prepared with iodine. (From 
Thoma, Oral Anesthesia.) 

this point expelling a few drops of fluid to allow painless progress of the needle 

(Fig. 1). The needle used is a 1 inch 25-mm. gauge and is directed upward 

aspirating to ascertain invasion of the blood stream. After the avoidance of the 


~ } 
‘ 
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infraorbital vein is assured, carefully seek the orifice of the foramen and ad- 
vance the needle for a short distance into the canal, again aspirating to de- 
termine entrance into the blood stream. Should the latter not have occurred, 
expel the remainder of the fluid. 

Extraoral injection for the inferior alveolar nerve according to Thoma’ 


may be made as follows: a line is drawn from the tragus of the ear to the in- 


ferior-anterior angle of the masseter muscle. This line is divided equally to 
determine the point marking the position of the mandibular suleus. A line is 
drawn downward from this point of division parallel to the posterior border of 
the ramus. The length of this line determines the amount of needle necessarily 
engaged to reach the mandibular foramen (Fig. 2). This length is then in- 
dicated on a 60-mm. needle. The needle is inserted beneath the lower border 
of the ramus and directed upward through the internal pterygoid muscles along 
the inner surface of the mandible parallel with the posterior border of the ramus 
according to the line previously drawn (Fig. 3) 

In all extraoral injections, it is needless to caution that strict surgical 
procedure is essential. 

In closing, I call your attention to the importance of having the anatomic 
objective in mind, and then by a careful consideration of those structures 
which it is necessary to invade, a technique can be used which best meets your 
skill and judgment 

REFERENCES 
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STERILE PROCEDURE FOR EXTRA- AND INTRAORAL OPERATIONS 


FRANCIS C. OrTOLANI, D.M.D., Boston, Mass. 


EFORE 1933 in the Boston City Hospital, it was noticeable that there were 

a great number of dry sockets and a great deal of edema, ecchymosis, and 
infection after oral surgical operations. Since then the present sterile pro- 
cedure has been introduced, and this has resulted in a minimum of dry sockets 
and postoperative infections. 

We know that there are a great many microorganisms in the mouth, but 
the oral mucosa also has a natural immunity to these organisms. In order to 
prevent a new infection for which there may not be any natural immunity, 
proper preparation of the patient is important. We should take smears, 
use a definite treatment to clear up the infection, and, if necessary, prepare 
properly the field of operation. 

Intraorally, hydrogen peroxide or sodium perborate is used for three 
minutes. This should reduce the number of anaerobic organisms in the mouth. 
Then follow with a solution of metaphen, 1:2,500, for another three minutes 
in order to reduce the number of streptococci and staphylococci. Scrub the 
patient’s mouth and face with a light lather of soap and water for three 
minutes using sterile sponges, and then, with a sterile sponge, apply metaphen, 
1:2,5C0, to the face. Instruct the patient not to touch his face. 

The surgeon also should take every precaution about himself. He applies 
a cap and mask so that his hair is completely covered. He scrubs from the 
elbows down for about ten minutes under running water, thoroughly cleaning 
out the pores. Then he soaks his hands and arms in alcohol for about three 
minutes. The nurse helps with the gown, and in putting on the gloves, the 
surgeon touches the inside only. If he puts them on himself, the right hand 
takes hold of the turned-over cuff of the left glove, and after being put on, 
the fingers of the left gloved hand are passed into the folded cuff of the 
right glove, which is then put on. Thus, the surgeon is ready for the opera- 
tion. 

The patient is draped with a sheet and a head wrap, so that only the part 
of the face that is to be operated on is exposed. While operating, a large 
sponge is placed in the floor of the mouth or under the tongue on the lingual 
side of the arch to absorb the saliva. When operating on the maxilla, inject 
at the time of the operation. For an operation on the mandible, one may 


inject before draping the patient because it is necessary to wait ten minutes 


until anesthesia has been produced. For an extraoral operation, wash off the 
skin first with alcohol, and then with iodine, 31% per cent. Drape the patient 
in such a way so that only the operative area is exposed. 


Junior Visiting Oral Surgeon, Boston City Hospital. 
Lecture delivered before Massachusetts Dental Society 1941 Educational Course, Boston 
City Hospital, Boston. 
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As far as the instrumentarium is concerned, it is of advantage to organize 
the operative kits before the operation to increase the speed in operating. If 
you have your knife blade, your periosteal elevator, your elevators, your 
forceps, and your rongeurs systematically arranged according to the operation 
you are about to perform, you can reach for them and put them back in the 
same place. Some prefer to have the blades toward them and some prefer the 


blades away from them, 
The procedure described is that used by the City Hospital Dental Staff. 
or the office, some may prefer other more practical methods, but everyone 


should have a definite procedure. 
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PRE- AND POSTOPERATIVE MEDICATION 


Puitie SHERIDAN, D.M.D., Hartrorp, Conn. 


HIS paper deals principally with patients who are hospitalized, but, as far 
as possible, we will also discuss medication as it relates to office practice. 
At the Boston City Hospital, a patient, when admitted for operation, is 
administered 114 to 3 grains of nembutal the evening before the operation to 
assure a night’s rest. This is given with a glass of orange juice. Upon awaken- 
ing in the morning, the patient may be given another 11% grains of nembutal. 
Morphine sulfate, grains 4%, to 14 with 45» grains of atropine sulfate, is given 
one hour before the operation. The morphine reduces the time taken for in- 
duction of anesthesia and the amount of anesthesia required, and places the 
patient, with the previous sedative, in a more receptive mood for the induction 
of anesthesia. The atropine tends to diminish the salivary and mucous flow. 
In office practice, I dispense with the use of strong hypnotics, for I prefer 
to have the patient face a general anesthesia in as near a normal condition as 
possible; for, if toxic symptoms arise, such as collapse, or respiratory failure, 
I believe that they may be more effectively controlled by stimulants and other 
measures than is possible if the patient has been previously depressed by hyp- 
notice drugs. However, if you feel that some sedation is necessary, I suggest 
triple bromide, aspirin, empirin compound, or some such mild sedative. 


FEVER 


We have all seen marked systemic reactions after the removal of infected 
teeth. Reactions, such as fever, may go as high as 104° F. There are several 
sideline reactions which accompany a rise in temperature. The pulse rate in- 
creases, and oftentimes, for each degree rise in temperature there may be an 
increase of ten in the pulse rate. There is quickened circulation; thirst and 
constipation are evident; and disordered secretions and tissue changes occur. 


TREATMENT OF FEVER 


1. Patient should be at rest in bed. 

2. At frequent intervals easily digested foods in small quantities should 
be given. 

3. Enemas should be given; for adults, one pint to one quart; for children, 
one ounce for one-year-olds, and 14 ounce for each additional year. 

4. Fluids should be forced, alkalizing ones preferred. 

The temperature may be reduced in one of two ways. <A. By drugs, such 
as, phenacetin, grains 3, antipyrine, grains 3, and acetanilid, grains 144. B. By 

. Visiting Oral Surgeon, St. Francis’ Hospital, Hartford, Conn. 


Lecture delivered before Massachusetts Dental Society 1941 Educational Course, Boston 
City Hospital, Boston. 
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hydrotherapy: this includes sponging with aleohol or cold water, the cold pack 
and the cold bath. At the City Hospital, because of the depressing effects of 
the drug therapy, hydrotherapy is the treatment of choice. 


PAIN 


Pain varies with each patient. We often see patients who are in ex- 
treme prostration from slight pain, whereas, in other patients, this same pain 
would not have such manifestations. Pain varies with different individuals, 
race, sex, and general health conditions. 

We all have our favorite drugs for dressing. At the Hospital we use a 
mixture of chloroform, liquor albolene, guaiacol, and iodoform 4a 5 v. 

Ofteutimes it is impossible to get relief from local applications, such as 
medicated dressings or heat and cold. In such eases in the Hospital, we pre- 
scribe morphine, grains 4% to grains 14, depending on the patient and the 
severity of the pain. Codeine, grains 14 with aspirin, grains 5, is also used. 
This latter combination I prescribe a great deal in my office practice. 

Sulfanilamide and sulfathiazole are of great value in specific infections; 
that is, the beta hemolytic streptococci and the staphylococeal infections. The 
administration of these drugs should be confined to hospitalized eases, for 
repeated blood counts must be done every twenty-four to forty-eight hours to 
determine the effect of the agent on the blood cells. 

In closing I shall describe the medication in a ease of cellulitis of the neck. 
If the swelling is severe and there is a temperature above 101 degrees, with 
prostration, the patient should be hospitalized. Upon admission to the hospital 
we prescribe an enema, for it is not unusual that there has been no bowel move- 
ment for several days. We may follow this with one of the saline cathartics 
or a glycerine suppository. Depending on the type of swelling, we may order 
heat or cold packs. If heat is ordered, we use the moist flaxseed poultice covered 
with an electric heating pad, and this is changed every hour. Warm mouth- 
washes are given every hour. Fluids are forced. An examination of the urine 
is made. An easily digested diet is ordered and given in small quantities and 
at frequent intervals. Sedatives are ordered, such as nembutal, grains 11% to 3, 


or codeine, grains 14 with aspirin grains 5. Intraoral or extraoral smears and 


cultures are taken where pus has been evacuated and drainage must be main- 
tained. Postoperatively the patient should be watched carefully, kept warm, 


given a high caloric diet, and allowed to rest. 
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CASE REPORT No. 53 


THE IMPACTED THIRD MOLAR IN ORTHODONTICS 


Harry J. Fretp, D.D.S.. anp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S. 
NEWARK, N. J. 


HE problem of the impacted third molar in relation to orthodontic treatment 

is well illustrated in the following case report. 

Miss A. K., aged 11, presented a typical malocclusion requiring orthodontic 
correction. The radiographic examination of the teeth revealed the presence 
of four unerupted third molars (Fig. 1, A to D). In the mandible both sec- 
ond molars were unerupted while only the mesial corners of the maxillary 
second molars were visible. 

The orthodontist advised the removal of all four third molars before ortho- 
dontie treatment was initiated. Acting upon this advice, the family practitioner 
attempted the removal of the maxillary left third molar. After ninety minutes 
of sustained effort, he was compelled to abandon the task as beyond his ecapa- 
bilities. About two weeks later the patient was referred to our office. 


Pre-oner= tiv 


The patient had recovered completely from the unsuccessful surgery. She 
was able to open the jaws to their fullest extension. No swelling of the soft 
tissues was apparent. After a careful study of the mouth and radiographs, it 
was our opinion that at her present age both maxillary third molars were in- 
operable. We advised the removal of the mandibular third molars only. 
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The question of ‘‘when’’ in relation to the surgical removal of embedded 
third molars is one which should properly be left to the judgment and experience 
of the oral surgeon. Not infrequently the orthodontist will blandly eall for 
surgical intervention without considering the concrete difficulties confronting the 
surgeon. In the case in question, visualize if you will, the mouth of an 11-year- 
old girl. The arch is crowded, the mouth rather small. It is difficult to perform 
a satisfactory examination of the second molar region. The third molars are 
deeply embedded in the tuberosity above the partially erupted second molars. 
Instrumentation in the third molar region is almost a physical impossibility. 
In the present instance, after ninety minutes of operating time, the local prac- 
titioner was unable to effect more than a slight removal of the bone just distal 


to the second molar. 


Photograph taken four days after surgery. Note complete lack of trismus. 


The task of removing the mandibular third molars is one which must not 
be underestimated. The radiograph is invariably deceiving, giving the impres- 
sion that removal will be comparatively simple. The removal of these unerupted 
third molar crowns with no root formation is a serious task and should not be 
approached frivolously. With the advent of the automatic mallet the surgery 
has been greatly simplified. We “have previously written in great detail the 


surgical technique for the removal of this type of impaction using the automatic 


mallet.’ 

The immediate postoperative radiographs indicate the preservation of the 
distal bone (Fig. 2). It is this minimum amount of ossiseection which leads to 
the uncomplicated postoperative results which follow the use of this technique. 


» 
Je 
Fig. 2 
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Fig. 3.— 


Harry J. Field and Alfred A. Ackerman 


The photograph shown was taken four days following the surgical re- 
moval of both mandibular third molars. Note the complete absence of trismus 
and the negligible amount of soft tissue swelling (Fig. 3). 


SUMMARY 


The decision regarding the operability of unerupted third molars in young 
patients should be left to the judgment and experience of the oral surgeon. 


The removal of unerupted third molars in young patients is a serious task. 
The use of the automatic mallet as part of the technique of removal in 
these cases is of tremendous aid in reducing postoperative complications. 
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Vitamin K 


Henrik Dam,' a Danish investigator, noted that chicks on an artificial diet 
became anemic and showed a predisposition to subcutaneous and muscular hem- 
orrhage. He found a prolonged coagulation time and suggested that these ab- 
normal conditions were caused by a deficiency in a factor that he called vitamin 
K. 

It has been shown that vitamin K is found in green leaves and vegetables, 
dried chestnuts, spinach, cabbage, and alfalfa. Vitamin K from alfalfa has 
heen isolated in pure form and was identified by Frieser? as 2 methyl-3-phytyl-1, 
4 naphthoquinone. Vitamin K from purified sardine meal was found by Frieser 
to have the correct empirie formula C,,H,,0.,. 

The factors involved in the coagulation of blood are divided into two phases 
in which four substances are involved. 


a. Prothrombin + Thromboplastin + Caleium Thrombin. 

b. Thrombin + Fibrinogen = Fibrin. 
Quick* points out the fact that a defect in any of the four factors involved in 
the clotting mechanism may prevent this reaction from forming the insoluble 
protein fibrin. Vitamin K plays a vital role in the metabolism of prothrombin, 
the precursor of thrombin which is the active coagulative ‘‘enzyme’’ thought to 
originate in the liver. The exact mode of action of vitamin K is unknown, but 
it is believed by Dam*® that the mechanism by which vitamin K prevents a 
hemorrhagic tendency is to stimulate the production of plasma prothrombin by 


its presence without becoming a prosthetic group in the prothrombin molecule. 
It has also been demonstrated that the administration of vitamin K to patients 


with extensive liver damage does not produce results. This, according to Sean- 


lon et al.® is due to a prothrombin deficiency. However, there is also some evi- 
dence that vitamin K is stored in the liver’ and that the liver plays an indirect 
role in the utilization of vitamin K because, as Quick states,* bile is needed for 
the absorption of this fat-soluble vitamin from the intestine. 

While K-avitaminosis has been readily produced in birds, its production 
in laboratory mammals was at first not so successful, but more recently, Murphy® 
reported that mice put on a vitamin K-free diet develop a prolonged bleeding 
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time, and Greaves reported a hemorrhagic tendency in twelve of the seventy- 
seven rats raised in a vitamin K-free diet. This, according to several investiga- 
tors,’® is found to be due to the activity of certain microorganisms which syn- 
thesize vitamin K in the intestine. 

In man, vitamin K deficiency may oceur if the food is completely devoid 
of vitamin K."' This, however, is extremely unlikely because in man, just as in 
animals, vitamin K is manufactured by the putrefactive intestinal bacteria. 
More likely conditions causing this deficiency are those that prevent intestinal 
absorption, such as severe diarrhea, colitis, dysentery, fistulas, and strictures,’ 
but these also are not common factors. More important are cases in which the 
liver has been damaged or those cases in which there are biliary obstructions 
or fistulae so that the vitamin cannot be utilized. In the newborn, hypopro- 
thrombinemia may be the cause of prolonged clotting time and hemorrhagic 
disease,’* and can be eliminated by administering vitamin K either to the mother 
before delivery, or to the newborn infant, and is indicated in all surgical pro- 
cedures on the newborn. Mackie" has reported fifty-seven cases of hypopro- 
thrombinemia in cases of tropical sprue, ulcerative colitis, regional enteritis, 
and many other conditions in the absence of jaundice or evidence of advanced 


hepatic disease. Cheney’ suggests that vitamin K may control the hemorrhagic 


tendency in certain cases of hypertension and uremia. 

The determination of the amount of prothrombin in the circulating blood 
is a prerequisite to the intelligent use of vitamin K. A prolonged coagulation 
time is no indication of this deficiency. Vitamin K administration in hemophilia 
has been tried by Cheney without encouraging results. Likewise, its adminis- 
tration has been ineffective in various types of purpura, primary or secondary 
to aplastic and myelophthisic anemia or to leucemias. Evidence of the deficiency 
of vitamin K is the presence of hemorrhage in a patient with intense jaundice 
of the obstructive type and in the newborn infant. 

Tests of the so-called prothrombin time as devised by Quick'® have been 
widely used to show a reduction in the thermolabile globulin of the blood, which 
is associated with vitamin K deficiency. Cheney’® recommends the test for 
plasma coagulation time which is a modification of Howell’s prothrombin time. 
It is a simple test, requiring but two standard chemical solutions and no un- 
stable tissue extracts as used in the prothrombin test. It does not indicate a 
diminution of thermolabile globulin substance but a loss of balance between the 
clot retarding substances and the clot promoting substances, which is the real 
tendency toward vascular thrombosis which has already been noted. The test is 
not affected by platelet deficiency as ordinarily encountered in thrombocytopenic 
purpura. Normal coagulation times for this test are from two to eight minutes 
when an optimum amount of calcium is used. 
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Treatment of patients suffering from vitamin K deficiency associated with 
an absence of bile consists of the administration of bile salts (1-3 Gm. per day) 
to promote absorption of the vitamin. Giving vitamin K alone would be useless 
unless a water-soluble form is prescribed. Vitamin K may be given in a number 
of ways. Cerophyl made of the stalks of green grasses is effective in doses of 
12 to 24 tablets, or 3 to 6 teaspoons daily.’ Other products are extracts of 
alfalfa which contain the fat-soluble natural vitamin, and synthetic prepara- 
tions with the base being naphthoquinone, which as far as is known today, are of 
equal potency with the products from natural sources, In addition, they are 


cheap, well standardized, and some are water soluble, and therefore usable for 


hypodermie injection. This is important because parenteral administration is 
more desirable when treating infants, patients who are vomiting, or in whom, on 
account of hemorrhage, quick results and rapid control are required. According 
to Cheney,’ an average therapeutic dose of natural vitamin K or of 2-methyl-1, 
4-naphthoquinone is from 2 to 4 mg. daily two days before and seven days after 
operation. Therapy must be continued indefinitely in cases in which the cause 
of the deficiency cannot be relieved. 


K. H. T. 


Congress of Anesthetists 


The twentieth annual Congress of Anesthetists will be held in Boston, Mass., Novem 
ber 3-7, 1941 (Clinical Congress of Surgeon’s Week The dental program will be held on 
Thursday, November 6. There will be clinics on exodontia with nitrous oxide and ethyl 
chloride anesthesia at the Forsyth Dental Infirmary and the Cambridge City Hospital. The 
Massachusetts Dental Society in joint session will present a symposium on the ‘‘ Diagnosis 
and Treatment of Acute Infections of the Jaws’’ in the afternoon at the Bradford Hotel. 
The evening scientific session will consist of the presentation and discussion of papers 
relating to local and general anesthesia for dental surgery. Members of the dental and 
medical professions are cordially invited to attend, 

Joseph A. Doherty, Chairman 
419 Boylston Street 


Boston 
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Emergency Treatment of War Injuries of the Face and Jaws: By Robert H. 
Ivy, and R. A. Stout, Annals of Surgery 6: 1001-1009, June, 1941. 


This contribution to the Symposium on Surgical Preparedness by Ivy and 
Stout has as its purpose the promotion of a correlated plan of treatment. Spe- 
cial provisions for treatment of injuries of the face and jaws during war time 
have already been and are being made. A manual covering the various phases 
and problems of the treatment of such injuries, from first aid to final recon- 
struction, is now being prepared. The authors stress the importance of close 
cooperation between officers of the medical and dental corps. According to the 
plans proposed, each surgical hospital will have a maxillofacial team consisting 
of a surgeon and a dental surgeon, trained in the special requirements of treat- 
ment of these injuries. 

Before reaching the clearing station and the surgical hospital the wounded 
man may receive emergency care rendered by first aid man and the battalion 
medical and dental officers who have received special instruction and are prop- 
erly equipped to care for injuries of the face and jaws. 

The points demanding special attention in the combat area are formulated 
as follows: 

1. Arrest of hemorrhage. 

2. Provision of adequate respiratory airway 

3. Temporary approximate reduction and fixation of bone fragments. 

4. Provision of safe transportation from the combat zone to hospital in rear. 

These points are elaborated by the authors and many practical suggestions 
for first aid treatment are presented. The original address was further eluci- 
dated by a group of illustrative slides. 

Harry A. Salzmann, M.D. 
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INCIDENCE OF SUPERNUMERARY AND CONGENITALLY MISSING 
LATERAL INCISOR TEETH IN EIGHTY-ONE CASES OF 
HARELIP AND CLEFT PALATE 


JERRY A. MittHon, D.D.S.. AND Epwarp C. Starne, D.D.S., 
ROCHESTER, MINN. 


HIS study was undertaken in order to determine the incidence of super- 

numerary lateral incisor teeth in eases of cleft palate and harelip, and also 
to attempt to establish a reason for this apparently high incidence. 

Federspiel’ mentioned cases of certain types of cleft palate in which lateral 
incisors may be congenitally missing. In his clinical experience in cases of 
eleft palate he observed that the cleft of the alveolus was usually between the 
endognathion and mesognathion, that the cleft was due not only to failure of 
union, but also to failure of the mesognathion to develop. In such cases there 
is always a lateral tooth missing. 

Kirkham® ealled attention to the disturbance in the region of the maxillary 
lateral incisor and to the possibility of supernumerary teeth. He stated, ‘‘Study 
of cleft palate cases shows that the alveolus, though cleft, shows little or no 
growth disturbance except at the site of the cleft, namely the mesognathion ; 
therefore there should be no special reason why dentition should be disturbed 
except in the lateral incisor area; unless we include such conditions as super- 
numerary teeth which, while more common in cleft cases are also seen in other- 
wise normal mouths and especially in the families of palate and lip clefts.’’ 

Wright'® quoted Dorrance, who stated, ‘‘The split in unilateral cleft palate 
runs between the canine and second incisor. The first maxillary incisor is 
borne by the globular process, while the latter may be attached to or cast into 
the split. This explains the erratic position assumed by the second maxillary 
incisor in this case. The rudimentary canine or ‘precanine’ sometimes seen 
external to the cleft and mesial to the canine in certain cases of jaw splits is 
a supernumerary tooth.’’ Wright demonstrated roentgenographically two 
supernumerary teeth which were present in the line of cleft in a case of cleft 
palate. 

Keith* stated, ‘‘It is usual for the sockets of all four incisor teeth to be 
formed by the premaxilla. In many eases of cleft palate only the two central 
incisors are situated on the premaxilla, the sockets of the lateral incisors being 
attached to the maxilla. ... The germ or bud of the lateral incisor is formed 
at the point of union of the mesial nasal and maxillary processes. If these 
processes fail to join, the bud of the lateral incisor, as the processes move apart 
during subsequent growth, may be carried away by the maxillary or pre- 
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maxillary element or, as I have seen, be left stranded in the cleft between the 
processes. If the :ateral incisor remains attached to the maxillary process, 
then its socket is formed by that element; if by the premaxillary, then the cleft 
appears in the more usual situation, and the socket forms part of the pre- 
maxilla. ... The lateral incisor is often small or even absent in families subject 
to cleft palate.’’ 

Warnekros,’ in 1899, called attention to the presence of supernumerary 
teeth in cases of cleft palate. He stated that they were common in association 
with malformations of the lip and palate. He thought that supernumerary 
teeth in cases of harelip and cleft palate were the embryonic cause for these 
malformations of the lip and palate. Warnekros demonstrated that the anlage 
of the teeth preceded the anlage of the bony portion of the jaw. There is no 
exact time when the dental anlage is known to start, nor is there a set time 
for the formation of the anlage of the bones. Mall,’ however, in his study on 
ossification centers of human embryos, determined from his studies that the 
premaxilla starts to ossify around the forty-second day. The length of the 
embryos which he studied was 18 mm. or more. 

Kronfeld® stated that development of teeth in man begins between the 
thirty-fourth and thirty-eighth day of fetal life. At this time the total length 
of the embryo is 11 to 13 mm. 

The work of Kronfeld and Mall supports Warnekros’ illustrations of the 
anlage of the teeth preceding that of the bony portion of the jaw. 

Early in fetal life there is proliferation of the basal epithelium which 
covers the line of the future alveolar ridge. This epithelium over the alveolar 
ridge is called the dental lamina, from which teeth develop. The dental groove 
is formed before the several bony parts that form the maxilla coalesce. 

Beust? stated that as early as twenty days the eye, the maxillary processes 
and frontonasal processes, as well as the mandibular processes, may be noted in 
the human embryo in the formative form. To quote directly, he stated as 
follows: 
**Changes, enlargements and fusions of the various parts produce 
the face and mouth. The frontonasal process divides into three por- 
tions, a median nasal process, which bears two processes, the processes 
globularis. Lateral to the median nasal process are formed two lateral 
processes, called the lateral nasal processes. These various processes 
converge during their growth toward the site of the future oral cavity. 
Through this development a depression, called the oral fossa, is first 
formed. With continued growth the oral fossa is finally bridged over, 
forming a single cavity, the oronasal cavity which communicates with 
the exterior through the mouth opening and two nasal opening, the 
external nares. 

‘‘The structures formed by the growth described may be enu- 
merated as follows: 

‘“(a) The median nasal process with the globular process forms 
the middle part of the nose, the vertical plate of the ethmoid and the 
vomer, the intermaxillary bones and the median part of the upper lip. 
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‘*(b) The lateral nasal processes in their downgrowth approach 
and fuse with the maxillary processes of their respective sides, form- 
ing the upper part of the cheeks and the alae of the nose. 

‘(e) The maxillary processes also fuse with the processes glob- 
ularis, forming the lateral part of the lips and together with the 
mandibular process, the embrasures of the lips. 

‘*Up to this point in development the mouth and nose eavity are 
not separated. These will now be partitioned by outgrowths of the 
intermaxillary bones in front and the maxillary and palatine bones 
behind. The intermaxillary bones are formed by outgrowths from the 
part formed by the median nasal process. The median part of the 
palate is formed by outgrowths from the maxillary process. The 
premaxillary bone carries the incisor teeth while the maxillary bone 
earries all teeth posterior to them. . 

‘‘The occurrence of three or more centers of calcification are 
usually accepted for the maxillary region. This functional unit con- 
sists of a pair of bones, the maxillaries and the intermaxillaries, situ- 
ated on each side of the median line. . . . The membranous pattern for 
the intermaxillary portion, which bears the incisor teeth, is formed as 


early as the seventh week. Parts of the maxillaries are formed at 


the same time.’’ 


#3 


a=Exognathion 
b=Me sognathion 
c=Endognathion 


(After Albrecht) 


Central incisors developing in inner segment of the intermaxillary bone, or endognathion, 
and lateral incisors developing in the middle segment, or mesognathion. 

As deseribed by Albrecht,’ the ossification of the intermaxillary element 
arises from two centers, one around the central and one around the lateral 
incisor (Fig. 1). The inner segment of the intermaxillary bone, or that part 
which would give rise to the central incisor, he indicated as the endognathion. 
The segment that unites with the endognathion, as well as giving rise to the 
lateral incisor in order to complete the intermaxillary form, he ealled the 
mesognathion. 

These two parts, the endognathion and mesognathion, form the intermax- 
illary portion of the jaw. They, in turn, unite with the maxillary part of the 
ridge or the exognathion, which completes the upper dental ridge. 


601 


602 Jerry A. Millhon and Edward C. Stafne 


The last mentioned view is probably more acceptable, as several pieces are 
formed. 

MATERIAL STUDIED AND RESULTS 

Our series consisted of 108 cases of cleft palate and harelip. Of the 108 
patients twenty-seven had had some or all their teeth removed. This leaves 
eighty-one cases in which history of extraction could not be elicited. These 
eighty-one cases form the nucleus of our study. Roentgenograms were made of 
the teeth in all 108 cases. The observations reported in this paper were obtained 
from study of the roentgenograms and in certain instances in the course of 
surgical procedures. 

Of the eighty-one cases, there were sixty of cleft palate and twenty-one 
of harelip. In only one of the twenty-one cases of harelip were supernumerary 
maxillary lateral incisors present. In twenty-two of the sixty cases of cleft 
palate, supernumerary maxillary lateral incisors were found. Thus, the inei- 
dence of supernumerary lateral incisors was more than one in every three cases 
(Table I). This incidence is high as compared to one supernumerary maxillary 
lateral incisor in every 2,500 found in routine examination of 48,500 patients, 
as previously described by one of us (E. C. 8.°). 

TABLE I 


INCIDENCE OF SUPERNUMERARY AND CONGENITALLY MISSING LATERAL INCISORS 


MALFORMATION CASES 
SUPERNUMERARY CONGENITALLY MISSING 
Harelip | 2] 
Cleft palate 60 29 - 
Total 81 23 7 


It was noted that in cases in which supernumerary deciduous teeth were 
present, there was a tendency for supernumerary permanent teeth to form in 
the region of the lateral incisors (Fig. 2). In one ease, however, there was 
evidence of two deciduous maxillary lateral incisor teeth, but evidence of only 
one permanent incisor. In one ease in which there was bilateral cleft palate, 
there were two supernumerary maxillary lateral incisors, one on each side 


(Fig. 3 a, b, and c). 


Fig. 2.—Supernumerary deciduous lateral incisor, with supernumerary permanent lateral 
incisor in developmental stage. 

In several of the twenty-seven eases of cleft palate and harelip in which 

some or all of the teeth had been removed there was evidence of congenital 

absence of the lateral incisors. We felt that it was practically impossible to 
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arrive at a true number of incisors that were congenitally absent because in 
most of these cases there had been several teeth removed prior to examination 
at the clinic. However, of the eighty-one cases in which teeth still were present, 
in seven there was evidence of congenital absence, or more than one lateral 


incisor missing in every eleven eases. 
COMMENT 
In those cases in which supernumerary lateral incisors were present the 
cleft was between the lateral incisor and the supernumerary lateral incisor; 


this observation led us to believe that the cleft brought about the formation of 
these supernumerary teeth as a result of splitting the developing tooth bud. 


Fig. 3a, b, and c.—Bilateral cleft palate, with supernumerary permanent lateral incisors. 


The fact that supernumerary teeth are more common in association with 
cleft palate than with harelip or in cases seen in routine examination indicates 
that this phenomenon is a result of some disturbance of the mesognathion at the 
time of development, which affects the developing tooth bud. The activity 
present in this region, as teeth begin to develop and as the membranous pattern 
for the intermaxillary portion is forming about the same time, is so great that 
the question arises, why more malformations do not occur there. 

The mesognathion process seems more likely to present varied formation 
than the endognathion, chiefly because of its position or location and because 


it is smaller than the endognathion. This, in turn, would affect the developing 
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lateral incisor as well as the uniting of the two segments, the endognathion and 
exognathion. 

As described previously the dental lamina, which is principally instrumental 
in directing the location of the forming dental organs, is continuous from one 
distal end of the future jaw to the other. The dental lamina is present before 
the several parts coalesce to form the maxilla. In instances in which malforma- 
tions arise, as in cases of cleft palate, a lateral incisor cast into the cleft can be 
split to form a supernumerary tooth, be obliterated, be congenitally absent or 
markedly malformed. 

We are of the opinion that when there is a tendency toward delayed or 
improper fusion of the several parts of the jaw, then the tendeney to form 
supernumerary teeth is in direct proportion to the extent of this process, 
especially in instances in which a developing tooth arises in, or close to, the 
suture line of the developing bony segments. It is not difficult to conceive that 
in instances of improper fusion the disturbance also may result in the failure 
of teeth to form in that region, although the tendency for supernumerary 
teeth to form is the dominant feature. In jaws in which cleft palate and hare- 
lip are not present, congenital absence of the maxillary lateral incisor is by far 
the most conspicuous feature. 

CONCLUSIONS 


From the data presented, we have demonstrated that the incidence of 


supernumerary teeth in cases of cleft palate is high as compared to the incidence 


in eases of harelip, or as encountered in routine examinations. Finally, our 
data support the hypothesis that the cause of this high incidence is the splitting 
of the lateral incisor tooth bud. 
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TRIGEMINAL NEURALGIA 
DoNALD Munro, M.D., F.A.C.S., Boston, Mass. 


AS PART of the increasing stores of knowledge that are being opened daily 
to the practitioner of the art of medicine, there is an overlapping of one 
specialty upon another and of all the specialties on the fields of general medicine 
and surgery. One of the most classical examples of that trend is found in the 
growing cooperation and interdependence between the dentist and the surgeon 
and more particularly the neurological surgeon. On the one hand there are the 
symptoms of apparent disease of the nervous system that disappear following 
proper dental care. On the other there are those conditions that produce symp- 
toms in the mouth which are relieved only by surgery of the central nervous 
system. Perhaps the commonest of these latter conditions is trigeminal neuralgia. 
In view of the confusion attendant on its diagnosis and the general lack of 
knowledge of the possibilities and the absence of complications of modern 
therapy, it is perhaps worth while to point out the neurosurgical aspects of what 
at first sight appears to be purely a dental problem. 

Anatomy and Physiology.—The ability to diagnose and treat trigeminal 
neuralgia requires an intimate knowledge of the anatomy and physiology of the 
fifth cranial nerve. This is a mixed nerve. It transmits sensory and motor 
impulses that lie in both the somatic and visceral fields. The somatic sensory 
impulses that are in the conscious field are concerned with the sensations of pain, 
temperature and touch. They are received chiefly by way of the skin and mucous 
membranes of the face, the upper and lower jaws and teeth, the anterior two- 
thirds of the tongue and the cornea of the eye. These sensations are transmitted 
toward the central nervous system by way of the peripheral arms of T-shaped 
axones. This part of these axones is grouped into three peripheral nerves—the 
ophthalmic, the maxillary and mandibular branches of the gasserian ganglion. 
This part of the cell-axone unit will reunite after it has been cut by virtue of 
the ability of the axone to regrow toward the periphery. The cell bodies from 
which these axones originate form the gassertan ganglion. The other arms of 
the T extend backward or centrally as constituents of the sensory root of the 
fifth nerve and enter the pons. Here these axones bifureate, one branch running 
upwar« to end about other cell bodies in the upper part of the pons and thus 
to make connections, for example, with the sensory thalamus and through it to 
the sensory cortex. The other branch runs downward in the pons and makes 
connections with the other cranial nerves including the opposite trigeminal, the 


cerebellum and the upper part of the spinal cord. 


Surgeon-in-Chief for Neurological Surgery, Boston City Hospital Assistant Professor 
Neurological Surgery, Harvard Medical School Associate Professor, Neurological Surgery, Boston 
University. 
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The somatic motor impulses reach the muscles of mastication by way of 
the motor root. This is made up of axones whose motor cells of origin lie in two 
groups in the pons and mesencephalon. After emerging from the lateral aspect 
of the pons it crosses the petrous pyramid and emerges from underneath the 
ganglion to join the third or mandibular nerve with which it leaves the skull. 

The pathways by which the visceral motor and sensory impulses are trans- 
mitted are extremely complicated. It is sufficient to say here that these impulses 
as well as those that have to do with taste and the maintenance of the proper 
degree of moisture of the cornea pass and repass between the trigeminal, the 
facial and the glossopharyngeal nerves. They are relayed by the help of certain 
accessory ganglia, the most important of which are the geniculate and the 
sphenopalatine. The great superficial petrosal, the tympanic, the vidian and 
the small superficial petrosal nerves are interconnecting peripheral branches 
that are sufficiently constant and important to be identifiable by name. Thus, 
it will be seen that from the anatomic viewpoint, the physiologic function of 
the fifth cranial nerve may both influence and be influenced by a wide variety of 
extraneous factors. 

Pathology.—Trigeminal neuralgia is a disease process, the pathology of 
which is not known. The same symptoms may be produced and the same relief 
obtained in any condition in which the sensory root of the fifth cranial nerve 
(the trigeminal) is irritated but not destroyed in its course along the floor of 
the skull. Thus, for example, a small tumor such as a meningioma or dermoid 
near the internal acoustic meatus, or an aneurysm or abnormality of position of 
one of the cerebellar arteries can and at times does cause the symptoms of 
trigeminal neuralgia. However, even if such symptoms are temporarily relieved 
without the discovery of the presence of the tumor or abnormal vessel, it will 
become apparent later with the production of more definitely localizing signs 
that the cause has been different from that of true ‘‘tic.’’ Despite such isolated 
examples, however, and with adequate experience, it has been demonstrated con- 
elusively that in true trigeminal neuralgia the patient shows no anatomic or 
histologic variation from what is recognized as normal. That being so, we 
recognize the first important point in dealing with these patients; that is, that 
we are diagnosing and treating a group of symptoms, the underlying cause of 
which at present is unknown. 

Diagnosis.—The diagnosis of trigeminal neuralgia is made on the subjective 
symptoms and, except for those irregular and highly variable facial and neck 
movements made during the attack in an endeavor to splint the face or to act 
as counterirritant to the pain, the demonstration of no objective signs of disease. 
To make an indubitable diagnosis, the patient must have three symptoms. The 
first is a history of recurrent attacks of knifelike, stabbing, excruciating pain 
exclusively limited to all or part of one-half of the face. The second is the 
demonstration of a so-called ‘‘trigger-point.’’ This is an area within the limits 
of the distribution of the pain, which, if stimulated, will always produce an 
attack of typical pain, and third, unquestioned limitation of the attacks of pain 
to one-half of the face only, and to only that area that is included within the 
normal anatomic limits of distribution of one trigeminal nerve. Complete relief 
of the pain for months if accompanied by anesthesia in the peripheral area of 


the branch or branches injected by alcohol is also pathognomonic of ‘‘ tic.’ 


there is no pain in the face between attacks. 
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Usually 


If there is, it is described as a dull 


pain or an ache and in no way resembles the pain that accompanies the attack. Its 


presence does not rule out the diagnosis of trigeminal neuralgia. 


Treatment. 


Almost any procedure and practically all drugs that by the 


remotest stretch of the imagination might be expected to aid in the treatment of 


this condition have been used at some time. 


All, except trichlorethylene, have 


been discarded eventually in favor of direct attack by injection or section of 


some part of the nerve. 


This drug has a specific anesthetic effect on the fifth 


nerve for a limited time and for that time is temporarily curative in a small 


percentage of patients suffering from trigeminal neuralgia. 


If its use is abused 


and unreasonably large amounts are inhaled at one time or at too frequent 


intervals, it is toxic however, and may produce such a high degree of emotional 


instability and overactivity that the patient becomes manic. 


The method of 


administration is to place three to five drops on a piece of cotton or a hand- 


kerchief cupped in the hand, lie down and inhale deeply of the drug until either 
If no relief is obtained with this amount of drug 


the pain or the drug is gone. 


it is useless to use more. 


incidental with the onset of an attack as possible. 


This procedure should be carried out as nearly co- 
If relief is obtained, it should 


be repeated three times a day for a week regardless of the presence or absence 


of an attack. 


(four to eight) 


months. 


Even under the most 


In some patients this will give a respite from the pain for some 


favorable conditions, however, 


the drug is not permanently curative and the attacks will inevitably recur. 


Recently the theory 


neuralgia have the attacks because of an avitaminosis. 


has 


been 


advanced 


that 


patients with trigeminal 
Failure to demonstrate 


the deficit with even moderate constancy coupled with failure to bring about 


cessation of attacks coincidental with the administration of large amounts of 
practically all vitamins, but especially B and G, has cast doubt upon this theory. 


However, at its worst, this therapy, as far as we know, is harmless and in some 


undernourished patients who have been living on an inadequate diet the adminis- 


tration of vitamins is distinetly helpful. 


not try it as a method of treatment if he wants to. 


doctor will not have to tell him if and when it fails to work. 


There is no reason why a patient should 
If he has true ‘‘tic,’’ his 


Of the mechanical methods of interrupting the transmission of impulses 


along the nerve only the injection of aleohol into the branches of the ganglion 


and the division of the nerve at some point posterior to the ganglion have sur- 


vived. 


of the ganglion. 


the bony foramina. 


moval of this structure are obsolete and too dangerous. 
done today for attacks of pain in areas other than that innervated by the 


ophthalmie nerve predicates an injection of either the second or third branch 


Intentional injection of the ganglion or total or partial surgical re- 
Aleohol injection as 


The needle is inserted through the face along the under sur- 


a painful procedure and, in my opinion, should be reserved exclusively for those 


face of the floor of the skull to meet the nerves at their points of emergence from 
This is highly technical and a difficult, blind procedure. It 
is successful only if the alcohol is actually deposited in the nerve trunk and, on 
the average, will give relief of symptoms for not more than eight months. It is 
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patients in whom there is enough doubt about the correctness of the diagnosis or 
whose local condition is such as to exclude operation. 

Alcohol injection of the supra- or infraorbital nerves in true first-division 
‘‘tie,’’ on the other hand, is probably the preferable method of treating these 
rare cases. To be sure, regeneration will take place in eight to twelve months or 
sooner, but reinjection is sufficiently simple so that it ean be repeated as often 
as required. The incidence of regeneration and recurrence is not significantly 
less after operative avulsion and local excision. This method should be limited, 
however, to those patients whose pain has never been at any time outside the 
distribution of the ophthalmic branch of the nerve. In particular, those patients 
whose original attack occurred in the areas innervated by the second and third 
divisions but in whose later attacks the pain has been restricted to the first 
division area are not suitable for this therapy. Their cure is dependent upon 
section of the fibers running from the region in which their first attack occurred. 

Operative division of the fifth nerve at a point posterior to the ganglion will 
give permanent relief from the pain, is or can be a relatively safe procedure, has 
no more contraindications in the age or general condition of the patient than 
aleohol injection has, and with the modern operation gives complete relief with 
minimal peripheral anesthesia. It is complicated by a minimum of side effects 
and has a mortality of less than 1 per cent. In my opinion, it is the only justifi- 
able therapy once the diagnosis has been made. The sensory fibers may be cut 
either in the pons (Sjérquist),’ in the posterior fossa just lateral to the pons 
(Dandy),? or in the middle fossa just posterior to the ganglion (Frazier). 


Sjorquist’s method is the most difficult from the technical point of view and 
has not become standardized sufficiently to justify its consideration on any 
except an experimental basis. Tenth nerve paralysis, hemiplegia and other 
complications have resulted. Dandy’s suboccipital operation in his hands and 
according to him is the simplest form from the technical aspect. However, the 


majority of other neurosurgeons do not agree and consider it more difficult than 
the classical transtemporal approach. It has an undeniable place in our methods 
of treating pain in the face in general however. This is particularly true in 
those cases in which the pain is caused by local malignancy and it is desirable 
to denervate both the face and throat. With the approach through the posterior 
cranial fossa, the ninth as well as the fifth nerve can be cut at one operation. 
So too, whenever the ‘‘tic’’ is atypical and the possibility of an aneurysm or 
tumor being the cause exists, this approach is preferable. Differential section 
of the sensory root can be done by this method as well as by the classical trans- 
temporal exposure but is less exact. Total division of the sensory root in the 
posterior fossa produces the same effect as division immediately behind the 
ganglion except that the petrosal nerve is not damaged and there is, therefore, 
less drying of the eye. 

Frazier’s operation is the classical procedure and is done through a temporal 
approach. Except as noted above, it is still the preferred method of curing 
trigeminal neuralgia. As it is done today, the section of the sensory root is a 
differential one, the fibers that originated in the ophthalmic division (the medial 
one-third) being left intact always. The amount of the rest of the root to be 
divided depends upon whether the operator wishes to anesthetize either cne or 
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both of the other two divisions. The motor root is supposed to be and usually 
ean be left intact. In deciding how much of the sensory root to cut the surgeon 
will be guided by his knowledge of the peripheral area in which the attacks first 
appeared. The fibers that transmit impulses from that part of the face must be 
divided in any event. It may well be that with more experience with the late 
effects of the differential section we will find that for the large majority of 
patients this minimal denervation will be sufficient to cure their disease. How- 
ever, this is still not proved and at present it is better, in case of doubt, to divide 
the fibers leading from both lower branches. 

Providing the dura along the floor of the middle fossa is not raised to the 
point of exposing the hiatus fallopii and a differential section is done, there will 
be no danger to the eye from this operation. A temporary facial paralysis de- 
veloping from four to ten days after the operation rarely occurs. It is of the 
peripheral type and involves all branches of the facial nerve. The best evidence 
is to the effect that it is due to hemorrhage or thrombosis of the great petrosal 
vein in the fallopian canal. This type of facial paralysis always gets well. 

Complications.—Regardless of the site of division of the sensory root and 
provided a cure is to be effected, a varying degree of anesthesia will be produced 
in the face. That of the cheek and tongue will prove annoying to the patient. 
Because of it he loses his food in his mouth and may drool a little at the corner. 
The peripheral anesthesia produced by differential section tends to decrease in 
amount by concentric shrinkage. This is not always true and is extremely 
variable but does at least justify the statement that the anesthesia that is present 
immediately after the operation is the maximum. Postoperative paresthesias 
may develop. They are limited to the anesthetic area and their occurrence is 
unpredictable. They practically always get well without treatment. Rarely 
one has been said to have persisted for years but the probability is that the 
patient suffering from this persistence did not have true ‘‘tie’’ originally. 
Herpetie vesicles always form about the mouth in the anesthetized area. They 
develop about the fifth postoperative day and clear up without treatment other 
than local in about a week or ten days. Although trigeminal neuralgia occurs 
in all ages from the second decade, it is most common in middle-aged and elderly 
people. Since the sensory root can be safely and comfortably divided under any 
form of anesthesia including local, the question of age does not disbar the patient 
from relief. However, it is well to take precautions in the older groups against 
hypostatie pneumonia, circulatory failure and pulmonary atelectasis by avoiding 


prolonged rest in bed after the operation. Such patients should be out of bed 


on the second or third postoperative day. All patients, if their convalescence 
has been uneventful, should be home in ten days and back at work in two weeks. 

Differential Diagnosis—Pain in the face is a symptom of many different 
diseases. However, pain that comes in attacks, that is exelusively limited to the 
peripheral sensory field of one fifth cranial nerve, that has a ‘‘trigger point”’ 
and that is unaccompanied by objective signs of disease is caused only by ‘‘tie.’ 
Because of the unreliability of patients’ statements, the high degree of neurosis 
that is frequently present and the intentional and even more frequent unin- 
tentional lack of cooperation in examination, the differential diagnosis may be 
extremely difficult to make. The most confusion arises in patients who have pain 
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in the face that is due to changes in the region of the basal ganglia. These are 
elderly patients with advanced cerebral arteriosclerosis, often a considerable 
degree of early senile dementia with impaired judgment, emotional instability, 
forgetfulness and character changes. The pain is almost always described as 
constant with exacerbations, and its distribution is practically always beyond the 
limits of one fifth nerve. The connections that are known to exist between the 
thalamus and the trigeminal nerves adequately explain this peripheral distribu- 
tion of a central disease. 

Nasal disease, and especially pressure from an enlarged middle turbinate, 
may give attacks of pain that simulate closely those of ‘‘tic.’’ However, when 
the turbinate is found to be enlarged, its shrinkage and the consequent sub- 
sidence of local pressure during an attack of pain give prompt temporary relief 
and appropriate nasal surgery a cure. 

Tumors of the cerebellopontine angle (acoustic neuromas, ete.) may at 
times cause fifth nerve pain. It is only in rare eases that a dead labyrinth, a 
diminished corneal reflex, deafness, a facial weakness and tinnitus fail to be 
associated in some combination with pain, however, and so point the way to a 
more accurate diagnosis. 

Perhaps the most important from the dental point of view is the temporo- 
mandibular neuritis, that is associated with malocclusion, and the cancers of the 
tongue, mouth and lips. The former may be very confusing and should never be 
dismissed as a possible cause of the face or teeth pain until the effect of altering 
the occlusion angle has been tried. Cancers in and around the mouth are usually 
self-evident as the cause of pain. The importance of their early recognition lies 
as much in providing a means whereby the cancer can be treated with greater 
efficiency as in providing relief for the associated pain. In line with this the 
dentist, and for that matter the general surgeon, should never forget that section 
of the fifth and ninth cranial nerves will so denervate the face, jaws and throat 
that all but the most major surgical procedures can be safely and comfortably 
carried out in these regions without any further anesthetic. The consequent 
increase in the efficiency of any proposed local treatment of the cancer is all too 
obvious, nor should the additional comfort to the patient and the operator be 
forgotten. If for one or another reason this golden opportunity has been allowed 
to pass and the patient is seen with intractable cancer and pain either from it 
or from previous radiation therapy, denervation and relief of pain ean still be 
earried out and his last months or years made comfortable. These particular 
neurosurgical possibilities have been neglected greatly in the past and deserve 
more attention from both dental and medical professions. 

Results —Operation with division of all or part of the sensory root is the 
only procedure that permanently cures trigeminal neuralgia. For practical pur- 
poses, the differential section of the root is as efficient as and much less dangerous 
than the total division. The latter should be reserved for special instances in 
which the need for complete anesthesia justifies endangering the eye. The 
mortality of the transtemporal operation is less than 1 per cent regardless of 
the age of the patient and the length of time the disease has been present. If !eft 
untreated, the disease remains unchanged except that the area involved by the 
attacks of pain tends to increase within the limits of the peripheral field of one 
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fifth nerve, a neurosis to develop and the patient to suffer from undernourish- 
ment, loss of weight and possibly avitaminosis. A few patients have bilateral 
trigeminal neuralgia. With the modern operation a differential section of both 
sensory roots can be performed safely and harmlessly. The figures from Frazier’s 
lifetime series as compiled by Grant* are essentially the same as those of other 
neurosurgieal ¢elinies. 


CONCLUSIONS 


1. The pathology of true trigeminal neuralgia is unknown. 
2. The presence of trigeminal neuralgia as the cause of attacks of facial 


pain can be diagnosed when (a) there are no objective signs of local disease, 
(b) the distribution of the pain is limited strictly to all or part of the peripheral 
field of one fifth nerve only and is usually but not always intermittent, (¢c) there 
is a ‘‘trigger point,’’ (d) the pain must have never crossed the midline of the 
face. 

3. Temporary relief from the pain of true trigeminal neuralgia may be 
obtained rarely by the inhalation of trichlorethylene, and always by the injection 
of alcohol into one or both of the mandibular and maxillary branches of the 
gasserian ganglion, providing the nerve can be reached, and of the supra- and 
infraorbital branches of the ophthalmic branch. 

4. Permanent relief from the pain of true trigeminal neuralgia may be 
obtained by total or differential operative section of the sensory root posterior to 
the gasserian ganglion. 

5. Operative section of the sensory root may be done: 

(a) In the pons. This method is as yet only experimental. 

(b) In the cerebellopontine angle. This method should be reserved for 
eases in which the diagnosis is in doubt or in which multiple cranial nerve 
sections are desirable, as for example, in cancer of the face, mouth and 
throat. 

(ec) In the temporal fossa. This method is the classical method. If 
differential section is done, pain is relieved, complications are reduced to 
minimum, and the eye is not endangered. 

6. There is no contraindication in age or length of time the disease has been 
present to the operative therapy of trigeminal neuralgia. 

7. Greater advantage of the possibilities of neurosurgery as an aid to early 
and more efficient treatment of cancer of the mouth, face and tongue should be 


taken by both the dentist and the general surgeon. 
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THE FLAP OPERATION IN ADVANCED PERIODONTOCLASIA 


JEROME S. Grossy, D.D.S., St. Lours, Mo. 


URGICAL procedures in the treatment of advanced periodontoclasia are 

often termed ‘‘radical.’’ Just why this expression is used is a question the 
author is unable to satisfactorily answer. As a matter of fact, the surgical 
approach to the periodontal problem is in no sense ‘‘radieal.’’ On the contrary, 
it is more often the conservative method of choice. If we may assume that the 
end result desired in the treatment of pyorrhea is elimination of the infection, 
elimination of the pocket, conservation of teeth and bone structure, and eom- 
plete arrest of the pathologic process, then any method that will produce these 
results may be termed conservative. For example, a long protracted treatment 
by means of subgingival curettage and all associated therapeutic measures, 
certainly cannot be considered conservative unless the aforementioned results 
are obtained. If this approach is successful, certainly no criticism ean be 
offered. We must admit that cases do occur in which the surgical procedure is 


a method of choice and if the prescribed results are achieved the term ‘‘radieal’’ 
should be disearded. Usually, depending upon the operator’s judgment, non- 
surgical procedures are preferable when success in their application may reason- 
ably be expected. In this paper, however, we shall confine ourselves to the 
so-called surgical method of treatment. We should bear in mind, however, that 
subgingival curettement is of itself a type of surgery and should be so considered. 

Various operative procedures have been developed by different men. All 
have their good and bad points. Most generally used is gingiveetomy which, 
if thoroughly carried out, is probably the most suceessful. The chief objection 
to this method lies in the poor esthetic results that follow. In the posterior 
section of the mouth, this may not be objectionable. Very often however, the 
anterior teeth present a problem in which we are confronted by the question of 
compromise between the end results and esthetic considerations. Crane, Kaplan, 
Kirkland, Friedman, and others have developed techniques and variations of 
what is generally termed the ‘‘flap operation.’’ All of these variations are in 
some degree successful. In the writer’s experience, the percentage of successful 
results in the ‘‘flap operation’’ is steadily increasing. 

Except for slight variations, I claim no originality of technique. The follow- 
ing method describing the technique for the six anterior maxillary teeth has been 
most successful in my hands. Allowances must be made for individual varia- 
tions and cases. 

OPERATIVE TECHNIQUE 

Local anesthesia is induced by depositing a 2% novocain epinephrine 
solution high in the mucobuceal fold on the labial side. The lingual side is 
either infiltrated or blocked at the anterior palatine foramen. A vertical incision 


From the Department of Periodontia and Stomatology, St. Louis University School of 
Dentistry. 


612 


Flap O pe ration in Periodontoclasia 613 


is made extending from the crest of the gingiva at the distal of the labial sur- 
face of the cuspid teeth extending it superiorly and slightly posteriorly to the 
mucobuceal fold. The interproximal gingival septa are incised mesiodistally 
deep in the interproximal area and extending to the depth of the pocket. With 
a periosteal elevator, the labial flap thus formed is loosened and turned upward. 
The lingual tissue is likewise loosened from teeth and bone until proper access 


is obtainable; vertical incisions on the palate are seldom necessary. 


Fig. 1.—Case 1, H. A. Periodontoclasia of the maxillary right central, labial, and mesial pocket, 
6.5 mm. See Fig. 3 for postoperative result. 


—_ 


Fig. 2.—X-ray of Case 1, H. A. Patient, aged 32 years. 


With suitable sealers and ecurettes, all granulations are thoroughly re- 
moved from all areas. If capillary hemorrhage is excessive, it may be con- 
trolled by topical application of 1:1000 adrenalin solution applied to the bleed- 
ing area. Generally, excessive bleeding stops after all granulations have been 
removed. With the possible exception of very light curettement not exceed- 
ing 14 to 1 millimeter in depth, the alveolar bone is left untouched, because 
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the purpose is the conservation of tissue and not its destruction. Histopatho- 
logic sections show evidence of inflammation in the bone structure, but no signs 
of necrosis; therefore, with the irritant removed the inflammatory process be- 
comes a constructive factor. Except in acute abscess formation or osteomyelitis, 
I have never seen a sequestrum form (indicative of bone necrosis) as a result 
of periodontoclasia. For these reasons, we do not use extensive bone curette- 
ment in these cases. 

After all inflammatory tissue has been removed, and the root surfaces have 
been thoroughly cleaned and curetted, we then turn our attention to the muco- 
periosteal flap. With the flap turned back over a cotton roll or the operator’s 
finger, the pocket surfaces are gently scraped with the scalpel in order to remove 
adhering granulations and the epithelial lining of the pocket. We believe that 
failure to do this is partially responsible for nonelosure of the pocket. When 
this has been completed labially and lingually, the flap is replaced. The ver- 
tical incisions on the labial are sutured with either 000 black silk or dermal 
suture, or the new nylon sutures which show promising results. If there is 
sufficient bulk of interproximal tissue, the flaps are tied with a single suture, 
running through the interproximal septum from labial to lingual. If this 
tissue is not thick enough to hold a suture, the area is allowed to close by 


granulation. 


Fig. 3.—Case 1, H. A. (See Fig. 1), postoperative condition eight months after sub- 
gingival resection. The maxillary right central pocket has closed. The gingival crevice is 2 mm 
No exudate. 


A slight variation in the above procedure is that in which a horizontal 


incision is made three millimeters above the crest of the marginal gingiva, con- 
necting the two vertical incisions. The advantage to this lies in the avoidance 
of interproximal suturing and the occasional subsequent possible resorption of 
the interdental papilla. This is not, however, applicable if deep lingual pockets 
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exist, because it prevents the turning back of a lingual flap. When this hori- 
zontal incision is made, it likewise is sutured at the end of the operation. 


POSTOPERATIVE CARE 
After the wound has been closed, a small gauze pad is placed over the labial 
flap, under the lip and allowed to remain for several hours. This aids in main- 
taining a close contact between the mucoperiosteal flap and the underlining 
bone and root surfaces during the period of blood clot organization. In addi- 


Fig. 4.—Case 2, G. B. Periodontoclasia in a patient aged 16 years. Pockets are 6 to 8 mm. 
See Fig. 6 for postoperative result. 


, and C.—Case 


tion, three or four strips of 14 inch adhesive are placed on the lip, and extend- 
ing across the face to the ear. This adhesive is left in place for at least twelve 
hours. Its purpose is twofold, to limit mobility of the lip and consequent 
movement of the flap and to make the patient conscious of the fact that a mini- 
mum amount of lip movement should be indulged. 


f if. 
A. B. C. i 
Fig. 54, |, G. B. X-rays of maxillary anterior teeth. 
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An ice bag is used on this area, intermittently for three or four hours. 
Pain, except if complications arise, is usually negligible. The patient should 
be confined to a high ealorie liquid or soft diet, until the sutures are removed 
four or five days later. 

DISCUSSION 

Without attempting an analysis, we may say that our hospitalized cases 
have shown more favorable results than patients operated on in the office, par- 
ticularly in respect to subjective reactions. We feel that this is largely due to 
the benefits of preoperative medication, aseptic technique, and adequate and 
closely supervised pre- and postoperative care, plus sufficient rest. It is very 
unusual that the nonhospitalized patient will follow all of our directions im- 
plicitly. A point worthy of consideration is that, contrary to the general belief 
so often expressed, postoperative shock is not totally absent and is occasionally 
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Fig. 6.—Case 2, G. . Ten months postoperatively. Pockets are closed. Gingival crevice 2 to 3 
mm. No exudate Subgingival resection was done 


severe. We wish to call attention to the faet that except for initial steriliza- 
tion of the mucosa and the use of adrenalin if hemorrhage is severe, no medica- 
tion of any kind is applied during the operation. We feel that nature, un- 
hindered by the use of foreign agents, will do more toward satisfactory healing 
than any other efforts we may put forth. In the majority of these cases, post- 
operative healing is uneventful, the pockets close, a normal gingival crevice of 
two millimeters is re-established, all exudate ceases, and there is very little or 
no absorption of the flap which would result in unsightly exposure of root sur- 
faces. We admit that this ideal result does not occur in all eases, but we do 
believe that the occurrence is frequent enough to warrant the use of this method 
of treatment when indicated. In the event of complete failure we may still 
resort to the total gingivectomy. Nevertheless, this is seldom necessary. 
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Needless to add, the success or failure of this or any other method of treat- 
ment is predicated upon complete and thorough examination, corrections of 
occlusal and other abnormalities, and the elimination of all possible etiologic 
factors. 

Purely as a possible suggestion, the writer would like to propose an addi- 
tion to the nomenclature. It is suggested that the gingival flap operation—an 
awkward expression—be termed subgingival resection, or gingivotomy (open- 


ing of gingiva), while gingivectomy be reserved for the removal of gingiva. 
CONCLUSION 


- It is regrettable that there has been a falling off in the use of the flap opera- 
tion. Certainly, if this falling off is due to failures these should act as a 
stimulus toward further research and investigation. The possibilities of this 
method are great, and we should not allow ourselves to become too easily dis- 
couraged. Let us rather bend our efforts in two directions, objectively to im- 


prove and refine our surgical technique and subjectively to develop our surgical 


judgment. Neither alone is sufficient—both are essential to the skilled surgeon. 
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SHOCK, RESPIRATORY AND CARDIAC FAILURE 


LAURENCE B. Exuis, M.D., Boston, Mass. 


HOCK, in most cases, is peripheral vascular collapse. As applied to dental 

surgery, a discussion of peripheral vascular collapse requires certain modi- 
fications; it has to do most commonly with reactions to anesthesia or medications 
patients have received. In military life, dental surgery is being carried on much 
more frequently in patients suffering from traumatic injuries. 

In general, peripheral failure may be subdivided into three types: syncope, 
collapse, and shock. Syncope develops rapidly with fainting due to cerebral 
anoxia. Collapse is slower developing, and less severe. If marked, or long con- 
tinued, it becomes shock, when the changes are relatively irreversible, due to 
anoxia, capillary atony, loss of fluid and protein from the blood stream. The 
disturbance is in the peripheral circulation. Treatment should be directed 
chiefly to that. 


VASCULAR COLLAPSE 


There is vasodilatation, mainly of the capillaries and venules, with dimin- 
ished blood volume, and decreased cardiac output leading to tissue anoxia, in- 
creased capillary permeability, and derangement of blood electrolytes and 
nonelectrolytes, such as the protein, nonprotein nitrogen, potassium, ete. 

The pathologie physiology of collapse has to do with three major elements: 
(1) Vasodilatation—venules when dilated may take up a tremendous amount of 
blood. Arterioles may or may not be dilated. Often there is a compensatory 
vasoconstriction. (2) Diminished blood volume—this may be primary or second- 
ary, due to loss of fluid from the blood stream. (3) Decreased cardiac output 
this is sometimes primary, but usually secondary. These factors give rise to: 
(a) Tissue anoxia. (b) Loss of protein and fluid from the capillaries into the 
tissue spaces. (¢c) Measurable derangement of the blood, such as protein, non- 


protein nitrogen, potassium, ete. 
CLINICAL PICTURE 


There is weakness, going on to stupor, and later to coma. The extremities 
are cold, pale, sweating, and cyanotic. The veins are collapsed; the pulse is 
thready, usually rapid; the arterial blood pressure is low; and there may be 
pulmonary congestion. 

It may be very difficult to obtain blood samples from persons in collapse 
because of the small veins. The pulse, which is usually rapid, may be slow, 
40-50-60. The body temperature is low, but may go to high level before death. 

Associate in Medicine, Harvard Medical School, Assistant Physician, Thorndike Memorial 
Laboratory, Boston City Hospital, Junior Visiting Physician, Boston City Hospital. 
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CAUSES 
Reflex 
(a) Cerebral—common fainting attack. 
(b) Carotid sinus syndrome. 
Vasovagal. 
(d) Cardiae and aortic. 
(e) Other causes, relatively unimportant. 

2. Cardiogenwc—bradyeardia and tachyeardia, myocardial infarction, pul- 
monary infarction, cardiac tamponade. 

The prognosis is usually good in collapse, much poorer in shock. Cardio- 
genie shock is not especially common but important. Bradyeardia and tachy- 
cardia may cause shock, especially in older people. 

3. Hematogenic—hemorrhage and dehydration. 


4. Toxrogenic—bacterial toxins, anaphylactic shock, trauma (pain?), burns, 
hypoglycemic shock, adrenal exhaustion, chemical agents. Pain either induces 


or aggravates shock, in some eases. 
TREATMENT 

1. Remove cause and supply deficiencies, such as blood, water, salt, sugar, 
heat, cortin, oxygen, ete. 

2. Increase blood volume, with blood, plasma, dextrose, saline solutions. 

3. Improve vascular tone by means of adrenalin, ephedrine, paradrine. 

Dextrose and saline solutions have only very temporary value and, in the 
long run, may be deleterious by washing out protein from the blood. Drugs are 
not very good, unless there is slowing of the heart. Pituitary extract is fre- 
quently very bad; it increases shock symptoms, because of tendency to dilate 
venules and capillaries. 


RESPIRATORY COLLAPSE 


This is a sudden stopping of the respiration and is most often seen in dental 


surgery as the result of anesthesia. The main effect is lack of oxygen to respira- 


tory centers. It may be direct, due to too little oxygen in inspired air, especially 


in nitrous oxide anesthesia, or due to obstruction of air passages. 

In treatment, there are three things to remember: (1) See that all passages 
are clear; (2) administer oxygen; (3) stimulate respiration, sometimes reflexly 
by throat tickling or use of CO,. Artificial respiration should be given by the 
Schafer method if necessary. Drugs are not of much use; neither ephedrine nor 


adrenalin is of any great help in respiratory collapse. 
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LOCAL ANESTHETICS AND THEIR USK IN PATIENTS 
SUFFERING FROM ENDOCRINE DISORDERS 


Dr. Peter ApLER, Mak6, HUNGARY 


— anesthesia offers some undeniable advantages in comparison with 
general anesthesia (narcosis), although between local and central anes- 
thetics (narcotics) there is no contrast as regards their principal action upon 
nervous organs. The most important advantage of local anesthesia is that it 
interferes less with vital processes in the living organism; it influences less the 
circulatory and respiratory system because its action is restricted to peripheral 
areas. This advantage means in practice considerably less risk of complications. 
Thus, when no contraindications exist, local anesthesia seems to be preferable. 
In surgery we find, therefore, an increasing trend to use local anesthesia when- 
ever possible and to restrict the use of central narcosis to patients in whom 
operating under local anesthesia is impracticable. In dental and oral surgery 
every operation can be performed under local anesthesia; its use is contraindi- 
cated only by certain local processes and by certain general diseases, as for 
example epilepsy. 

Local contraindications of local anesthesia are well known. Inflammatory 
reactions in the region where the injection is to be made inhibit its use, though 
a suitable form of conduction anesthesia may, in patients with local swellings, 
overcome this difficulty. 

The use of local anesthesia is, on the other hand, contraindicated in some 
cases by general or systemic diseases, especially endocrine disorders, which, as 
far as they are of importance for dental and oral surgery, will be described 
after some remarks about the general effects of local anesthetics. When con- 
sidering contraindieations of local anesthesia, we must distinguish, however, 
between (1) contraindications of the operative procedures In any given dis- 
eased condition, and (2) contraindications of the use of any one of the local 
anesthetics. 

It should be remembered that the solutions usually employed consist of 
two substances (cocaine or any synthetic preparation to paralyze the sensory 
nerves and a vasoconstrictive agent to restrict the action of the local anesthetic 
to the intended area by inhibiting its rapid resorption), and that therefore a 
further distinction has to be made between the contraindications of (a) the 
use of local anesthetics sensu strictiori (i.e., the preparation which paralyzes 
the sensory nerves), and (b) the use of the vasoconstrictive agent which is 
added to it. 

Most local anesthetics are derivatives of benzoic acid (except pereaine, 


a derivative of isochinolin). The most common among them is the hydro- 


From the surgical department in the Hospital of the county Csongrad, at Szentes 
(Hungary). Dr. I. Bugyi, director and chief surgeon. 
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chloride of p-aminobenzoyl-diethylamino-ethanol, its structural formula being 
given in Fig. 1. This preparation is sold under different trade names because 
it is produced by several chemical factories. Novoeain, procaine, neocaine, 
scurocaine, minocain, merocait, plenocain, polocain, and a nearly endless list 
of similar names cover the same preparation; all these preparations have the 
same structural formula. Nevertheless, there are differences among them. 


N H, 


P-aminobenzoyl-diethylamino-ethanol, Structural formula 


The statement that differences exist between preparations of identical 
chemical constitution is at first glance somewhat astonishing. Yet. in the 
medical literature we find some notes that among preparations of identical 
chemical constitution, but of different origin, differences do exist. Sjobring’ 
noted differences between formol and formaldehyde solutions of equal concen- 
tration using them for fixation of specimens for histologie sections. Haugseth? 
described that between aspirin (Bayer) and other preparations of acetylsal- 
ievliec acid differences exist as regards their solubility, the stability, ete. In 
collaboration with C. Hradecky the author stated measurable differences in the 
action of two groups of hypnoties on frogs; between luminal-natrium (Bayer 
and Merck; further Gardenal-Sodique, Specia, Paris) and other preparations of 
the sodium salt of phenylethyl-barbituric acid, further between adalin (Bayer) 
and other bromdiethylacetylearbamide preparations considerable differences 
were measured (Adler and Hradecky* 

P-aminobenzoyl-diethylamino-ethanol is a erystallinie compound. I in- 
vestigated five different preparations microscopically and found marked dif- 
ferences among them as regards their crystalline form and the size of the 
crystals (Figs. 2 to 6). As regards their anesthetic effects, there are differ- 


ences also, yet at the present time we do not know of any incontestable method 


to measure and compare the action of local anesthetics. Therefore, Meyer, 
Gottlieb, and Pick* in their well-known textbook of pharmacology give only 
the average of different investigations for the comparison of the efficacy of 
local anesthetics of different chemical constitution. Naturally, between prep- 
arations of identical chemical structure eventual differences are still more 
subtle. Thus, it would be difficult to give an incontestable comparison of these 
preparations. 

As a vasoconstrictor agent the hormone of the medullar substance of the 
suprarenal gland is generally added to the derivative of benzoie acid. This 
hormone, when extracted from human or animal organs, is called adrenalin 
(Takamine, Aldrich), or epinephrine (Abel). When it is synthetized, it is 
ealled suprarenin. (See Kemp and Okkels®). Both adrenalin and suprarenin 
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are chemically orthodioxypheny]l-ethanol-methylamin, which can be substituted 
by other preparations which are mostly less efficacious, or instead its own 


derivatives may be used, such as sympathol, ephedrine, ete. The vasopressoric 


agent of the pituitary gland, called vasopressin, also can be used, and corbasil, 


a synthetic preparation, serves the same purpose. 


y 


Fig. 2.—Crystals of p-aminobenzoyl-diethylamino-ethanol. ‘“Novocain.” 


Fig. 3.—Crystals of p-aminobenzoyl-diethylamino-ethanol. “Scurocaine.”’ 


CONTRAINDICATIONS IN ENDOCRINE DISTURBANCES 


Endocrine glands are the hypophysis, the thyroid and parathyroid gland, 
the thymus, the insular system of the pancreas, the suprarenal gland, the sexual 
glands (both male and female), scattered accumulations of chromaffin tissue 
(the carotid nodule and sympathie paraganglions), and a further possibility 
the corpus pineale. 

No diseased conditions of these glands contraindicate the use of p-amino- 
benzoyl-diethylamino-ethanol or any other of the usual local anesthetics. Thus, 
no objection can be made against operating with local anesthesia in patients 
suffering from marked endocrine diseases, when they are operable at all. Prac- 
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tical experience shows that even operations on the diseased endocrine glands 
themselves can be performed without trouble and complications with local 
anesthesia. Even strumectomy can be performed with local anesthesia, though 
in hyperthyroid patients a basal narcotic, preferably of the cortical type, e.g., 
avertin per rectum, is used for premedication. In the same way operations 
may be performed with local anesthesia on the hypophysis and the other 
endocrine glands, such as the gonads, the suprarenal glands, the parathyroids, 
and the pancreas. There is no surgical operation which could not be per- 
formed, on suitable patients, with local anesthesia; if major surgical operations 
which are more difficult, more painful, and longer lasting than usual operations 
of dental or oral surgery can be performed with it, the latter surely can be 


done also with loeal anesthesia. 


-aminobenzoyl-diethylamino-ethanol. ‘“Merocait.” 


Fig. 65 Crystals of p-aminobenzoyl-diethylamino-ethanol. “Minocain.” 


As regards the use of vasoconstrictive agents, the effect on the general 


state of the whole circulatory system has to be taken into consideration. In 


vasolabile patients even preparations for the operative procedures, the sight 


of surgical instruments, ete., can cause collapse. Such vasolability is often 
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found during the period of puberty, especially in girls. These conditions are 
troublesome, yet are far from dangerous. 

More dangerous is the vasolability found in patients of the climacteric 
age. Adrenalin causes, in sensitive patients, even when applied lege artis, a 
rapid increase of the arterial blood pressure. The rigid vessels of climacteric 
patients, both female and male, cannot adapt themselves to this altered blood 


pressure as rapidly as is necessary. The consequence is a bursting of an arterial 


vessel, generally in the brain, and cerebral apoplexy may occur. 

A vasolability is found further in hyperthyroid patients. In this condi- 
tion the difference between systolic and diastolic pressure is increased. It 
seems preferable to omit the use of adrenalin and to employ instead one of its 
derivatives of feebler efficacy. It may be mentioned also that by using a 
smaller adrenalin dose than is commonly employed, the same mitigated effect 
ean be produced. 

When using derivatives of adrenalin, the duration of local anesthesia is 
sometimes too short; thus, longer lasting surgical operations cannot be finished 
without being compelled to repeat the injection. According to observations of 
some authors (Mathis and Winkler’), it is possible to inject into adrenalin- 
sensitive patients corbasil or an adrenalin derivative first, and when five to ten 
minutes later the local anesthetic is used, adrenalin troubles are avoided. By 
the injection of a mitigated vasoconstringent the resorption of adrenalin is 
checked. 

In hyperthyroid patients the use of corbasil is contraindicated as this 
preparation can cause an acute swelling of the thyroid gland in previously 
normal individuals. 

Vasopressin, the vasoconstrictor agent of the pituitary gland, can be used 
in such cases even when the use of adrenalin is contraindicated. The rise of 
the blood pressure by vasopressin is not as rapid as by adrenalin, yet it is of 


longer duration. 


Fig. 6.—Crystals of ‘“Plenocain.” 
CONTRAINDICATION OF OPERATIVE PROCEDURES 


In some endocrine diseases operative procedures are contraindicated. In 
this respect tetany must be mentioned first. 
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Tetany.—This disease is caused by insufficiency of the parathyroid glands, 
its most characteristic symptoms being cramps in fully conscious patients. 
Cramps ean be incited by different means; in marked tetany irritations of 
every kind, mechanic as well as electric or even psychic, lead to cramps. Some 
of the characteristic clinical phenomena, as that of Trousseau, Erb, Chwostek, 
ete., are caused by this increased irritability. The blood calcium is lowered. 
In cases of tetany every operative procedure, including dental operations, may 
cause cramps. These cramps can be impeded by anesthetizing the regional 
sensory nerves. Hereby mechanic irritations are eliminated because no irrita- 
tion is led to the central nervous system. Local anesthesia on the other hand 
does not at all influence psychic incitement of cramps; these are affected only 


by narcosis. On the other hand, induction of narcosis means in itself a con- 


siderable irritation of the muscular and nervous system, causing cramps to 


occur. The use of derivatives of barbiturie acid seems contraindicated, since 
during their application muscular tremor often ean be observed in normal pa- 
tients. Patients with marked tetany need hospitalization. In the hospital 
they can be suitably prepared for any dental operation by injection of extracts 
of the parathyroid gland, or of lime salts. In his practice, the dental surgeon, 
if at all, is mostly dealing with cases of latent tetany, in which tetanic attacks 
occur only during definite seasons, particularly during gestation. There is no 
contraindication of operating with local anesthesia, but one should use pre- 
cautions and prepare the patients properly in order to avoid attacks. This is 
best accomplished by means of intravenous injection of a lime preparation, 
such as calcium chloride. 

Hyperthyroidism.—Hyperthyroid patients are excessively sensitive to emo- 
tional influences. A simple oral operation, such as exodontia, can eventually 
produce a psychic insult. Nevertheless, its performance under local anesthesia 
seems to me a smaller factor than the induction of nareosis. Hospitalization 
of patients suffering of marked hyperthyroidism is advisable, as the heart and 
the cireulatory system are affected. The operability of hyperthyroid patients 
is a difficult question. The use of basal narcotics is indicated; with these 
patients can be suitably prepared for any operation which can then be per- 
formed under local anesthesia. The use of hypnotics or narcoties of the cortical 
type is indicated as a preparatory procedure. 

Hypothyroidism.—Hypothyroidism has no influence upon local anesthesia 
and operability. Hypothyroid patients are often somewhat stupid and of sub- 
normal sensitivity. 

Pituitary dysfunction.—Diseases of the hypophysis are caused by hyper- 
or by hypofunction of the pituitary gland. Hyperfunctional diseases are 
acromegalia and gigantism; hypofunctional diseases nanosomia, dystrophia 
adiposogenitalis (typus Frdhlich), and the hypophyseal cachexia. Of all these 
diseases only the hypophyseal (Simmonds’ syndrome), cachexia contraindi- 
eates dental operations. Yet, this diseased condition is very rare. When com- 
pulsorily indieated, dental operations, as for example exodontia or incision of 
an abscess, can be performed on hospitalized patients with local anesthesia. 
In patients with other hypophyseal diseases every dental operation can be per- 
formed, naturally with local anesthesia if indicated. 
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Diabetes.—Of all endocrine diseases, dental surgeons must most frequently 
deal with diabetes. When a diabetic patient is controlled by insulin or suitable 
diet, no contraindication of operating exists. Operations will preferably be 
done with local anesthesia, however, and not with narcosis. Postnarcotie com- 
plications, such as an irritated condition of the respiratory system, often occur 
because diabetic patients are very sensitive to every bacterial insult. Of course 
in diabetic coma no dental or oral operation can be performed. 

Other endocrine disturbances.—Diseases of the suprarenal gland do not 
present a contraindication to dental and oral operations; disorders of the sex 
glands have also no influence upon operability of dental or oral diseases. In 
all these conditions every dental and oral operation can be performed with 
local anesthesia, unless local complications or other diseases contraindicate 
its use. 

Finally, mention shall be made of a diseased condition although not defi- 
nitely of endocrine nature, namely the ‘‘thymico-lymphatie state’’ or ‘‘con- 
stitution.’’ This condition we find mostly in children and in adolescents, yet 
it is sometimes found in adults too. Such patients die in consequence of 
trifling causes. In childhood they can die when they fall down during playing, 
running, or skating. During operations they can die at the first breath of a 
nareotic. The etiology of this condition is unknown; the cause of the sudden 
death is seldom clear. Formerly one thought of the upper thoracic aperture 
being narrowed, the hyperplastic thymus causing suffocation by compression 
of the trachea. Yet, in the vast majority of deaths this explanation is insuffi- 
cient. Operations on such patients should be avoided whenever possible. In 
patients with thymico-lympatic constitution the thymus is larger than it should 
be for the age of the patient. The tonsils and lymph glands, as a matter of 
fact the whole lymphatic system, are hypertrophic. Blood pressure and blood 
sugar are lowered. The hair is scanty; genital organs are stunted. The arterial 
vessels have extraordinarily thin walls. The complexion of the patients is 
faded; they often complain of headache and weariness. They may display a 
relaxation of the subcutaneous adipose tissue, although most are hypertrophi- 
eally developed, and there is a relaxation of the musculature. The blood shows 
a marked lymphocytosis. As there are no typical clinical symptoms, the diag- 
nosis is generally made roentgenologically. The mediastinum shows the con- 
tours of the enlarged thymus gland. In such patients hospitalization is strongly 
indicated, even for simple operations, such as extraction of a loosened tooth. 
They are excessively sensitive to narcotics; therefore operations that have to 
be performed should be performed in the hospital with local anesthesia. Opera- 
tions should be performed only when implicitly indicated. 

SUMMARY 

1. Local anesthetics of identical chemical constitution, yet of different 
origin, show differences as regards their erystallinie structure and the size of 
the erystals. 

2. In patients suffering from endocrine disorders, dental and oral operations 
ean be performed with local anesthesia, when they are operable at all and no 
other contraindications (local or general) for local anesthesia exist. 
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3. Patients suffering from marked tetany, marked hyperthyroidism, hy- 
pophyseal cachexia should be hospitalized. 


4. In patients of thymico-lymphatic constitution operations are contra- 
indicated. 
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COAGULATION-GLOBULIN IN HEMORRHAGES AFTER EXTRACTION 
OF TEETH, ESPECIALLY IN HEMOPHILIC PATIENTS 


S. VAN CREVELD, M.D., AND R. Hamer, D.D.S.* 
AMSTERDAM, NETHERLANDS 


UR insight into the cause of the retarded coagulation of blood in hemo- 

philia has of late greatly invreased. From researches made in the Nether- 
lands (Bendien and van Creveld'*) and in the United States (Patek and 
Stetson,® Patek and Taylor,’ Howell*) it has been learned that in normal blood 
and plasma and in fresh normal serum a substance is present which, in vitro 
as well as in vivo, exerts a strong coagulation-promoting activity on hemophilie 
plasma and blood. In hemophilie blood this substance for the greater part is 
absent. The well-known favorable effect of a blood transfusion and of injee- 
tion of fresh serum on the prolonged coagulation time in hemophilia may prin- 
cipally be ascribed to a completion of a shortage of this coagulation-pro- 
moting substance, caused by such a transfusion. Thus hemophilia may in a 
certain degree be regarded as being a deficiency disease. 

The coagulation-promoting activity of normal plasma and of normal fresh 
serum is attached to a protein fraction, which can be precipitated from plasma 
and serum by slightly acidifying after a preceding dilution. This fraction 
has the character of a globulin. In the same way it is possible to precipitate 
from hemophilic plasma and serum a protein fraction of about the same con- 
centration. After dissolving, this fraction, however, shows no, or hardly any, 
coagulation-promoting activity on hemophilie plasma and blood. Thus the pro- 
tein precipitated from normal plasma or serum is most probably only the ear- 
rier of the coagulation-promoting factor. The protein fraction obtained from 
serum after acidifying the tenfold diluted serum by means of normal acetic 
acid until pH 5.5-6, which fraction appeared to be the earrier of the coagula- 


tion-promoting activity of this serum, has been called by Bendien and one of 


us ‘‘eoagulation globulin from serum.’ 

In former researches it has been demonstrated that solutions of this *‘coagu- 
lation globulin,’’ prepared in different ways, could exert, in vitro as well as in 
vivo, a coagulation-promoting influence on hemophilie blood.* ° As an illustra- 
tion of the great activity in vitro we can give the following example: Blood 
of a patient with hemophilia, which at room temperature showed coagulation 
only after seventy-five minutes, clotted after addition of a concentrated solu- 
tion of coagulation globulin (one part added to 10 parts of blood) in 11% to 3 
minutes. In vivo the coagulation-promoting activity became evident only after 
intravenous application of the solutions. Oral ingestion had no effeet at all on 
the coagulation time of hemophilie blood. In our experiments with this oral 
ingestion we made use of solutions of ‘‘ecoagulation globulin,’’ prepared from 


*From the Pediatric Clinic and the Dental Department of the Binnengasthuis, Amsterdam, 
the Netherlands. 
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fresh human serum; next to this for oral application we also used solutions of 
coagulation globulin, prepared in the same way but issuing from cow’s serum.* ° 


The last-mentioned solutions showed in vitro a coagulation-promoting activity 


on hemophilie blood which equaled that of the afore-mentioned solutions. Pohle 


and Taylor® could confirm our findings in using cow’s plasma. 

During their researches Bendien and one of us could repeatedly observe 
that slight superficial hemorrhages in hemophilie patients (children and adults) 
could very quickly be stopped after local application of concentrated solutions 
of the ‘‘ecoagulation globulin,’’ prepared from fresh animal or human serum. 
Apparently this was caused by the fact that locally the coagulation of the 
blood was greatly accelerated. Also we had seen a favorable effect of the ap- 
plication of our concentrated solutions of ‘‘coagulation globulin’’ to hemor- 
rhages of the gums in some patients with hemophilia. Till then we had not 
vet applied our products after the extraction of teeth. This had been done for 
the first time in 1938 by Pohle and Taylor, who, in an analogous way to ours, 
treated fresh serum, precipitating from cell free plasma the coagulation-promot- 
ing fraction (first diluting, then acidifying to a certain pH; see formerly) and 
drying the precipitate obtained in this way. They used in these experiments 
cow’s plasma, just as we formerly used cow’s serum. For local application 
Pohle and Taylor did not make use of concentrated solutions of this 
‘‘eoagulation globulin’’ precipitated from cow’s plasma, but of the powder 
obtained by drying and rubbing down the precipitate. In this way out of 100 
e.c. plasma, about 750 milligrams of the final product could be obtained. In 
five patients with hemophilia they successfully applied this powder, especially 
in preventing and treating hemorrhages after extractions of teeth. The age of 
their patients varied between 19 and 41 vears. With a view to the great impor- 
tance of-thé prevention of hemorrhages after tooth extractions in general and 
more especially in patients with hemophilia—in which patients, as Pohle and 
Taylor found that extractions without a preceding blood transfusion are nearly 
always followed by very severe hemorrhages, not rarely with a lethal course—we 
have repeated these investigations. The Organon Company in Oss (Holland) 
gave us all cooperation in preparing the powder of coagulation globulin from 
cow’s plasma. When kept in the cold this powder keeps its coagulation-promot- 
ing activity for a long time. 

We had the opportunity to apply the powder to some patients, of whose 
experiences a short survey now follows.* This report will show that in the 
course of our observations the way of applying the powder of coagulation 
globulin was slightly modified. 

PATIENT I.—On April 27, 1939, the man, J. W., a well-known hemophilic patient, 18 
vears old, had his right mandibular first molar extracted, after injection of 2 ¢.c. of novocain 
+ per cent with adrenalin (1:1000) 3 per cent. The coagulation time of the venous blood 
at 37° C. was 20 minutes (normal time 10 minutes). After the extraction the patient was 
allowed to rinse his mouth slightly; then the parts surrounding the wound were completely 
laid dry by means of rolls of cotton wool, and the wound was thickly powdered with the 


powder of coagulation globulin. Very soon the hemorrhage stopped. Then two small pieces 


of cotton wool, also thoroughly powdered, were pressed into both alveoli; a substantial dry 
*Our special thanks to Dr. J. P. Backer, head of the First Surgical Department of the 
Binnengasthuis, Amsterdam, for his kind cooperation. 
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On 


tampon came up here and was fixed by means of ligature silk to both neighboring teeth. 


the night of the same day no hemorrhage of the extraction wound had occurred. 


On April 28 nothing particular happened. On April 29, slight hemorrhage of the 
extraction wound; the tampon came loose. April 30, at night, a rather violent hemorrhage 
of the extraction wound, on which a new powdered tampon was applied. Directly the hemor 
rhage ceased, but we did not succeed in properly fixing the tampon. May 1, in the morning 
(during night only slight loss of blood) preceding the extraction of the left maxillary first 
molar the patient received a blood transfusion. After this extraction both wounds were 


plugged with a powdered tampon. May 2, in the morning, hemorrhage occurred in the 
extraction wound of the right mandibular first molar; the cheek was somewhat swollen; re- 
newal of the powdered tampon was resorted to. May 4, there was practically no more 
bleeding. With a view to the forthcoming discharge from the hospital the patient received 
another small blood transfusion, after which the tampons were removed. 

Though blood transfusions have decreased the usefulness of the powder of coagulation 
globulin, we still think we are justified in advising the use of our preparation, the more so 
as the effect of a blood transfusion on the coagulation time of a patient with hemophilia 
usually disappears after some days. 


PATIENT II.—The anamnesis of the man L., 20 years old, revealed that after a tooth 
extraction in 1936 he suffered from a hemorrhage for four days and in 1937 after an 
analogous treatment for five days. The young man had no hemophilia, though one of his 
five brothers also had had a severe hemorrhage after tooth extraction. On Jan. 2, 1939, in 
the morning the right mandibular second molar was extracted. The wound was plugged by 
means of a powdered tampon; further nothing particular was done. In the night the patient 
suddenly had a severe hemorrhage in the extraction wound. Now the tampon which had 
been applied in the morning was removed, the wound was thickly powdered with our prep- 
aration and a new tampon was applied. The hemorrhage stopped directly. On Jan. 3 this 
tampon was removed which caused a very slight bleeding, but this ceased immediately after 


slightly powdering of the wound. Further the patient did not show anything particular. 


PATIENT III.—A boy, 13 years old, was taken into the hospital on Jan. 16, 1939, on 
account of a severe hemorrhage from an extraction wound eight days old. In the family of 
the patient nothing is known of hemorrhages, but this patient already formerly suffered 
from a severe hemorrhage after an extraction. The edges of the alveolus of the left man 
dibular first molar were covered with large coagula; the wound had already been astringated 
with nitras argenti. There existed a marked foetor ex ore. First the coagula were totally 
removed; the hemorrhage continued so that after one hour we powdered the wound with 
our preparation. Two hours later a small coagulum was visible in the wound; more powder 
was applied upon a gauze tampon. Two hours later all bleeding had stopped; some small 
coagula were removed and some more powder applied without a tampon. Jan. 17, a small 
coagulum was visible; Jan. 18, no trace of blood any more; Jan. 20, discharged. 

In this patient we determined the coagulation time of the venous blood (in triplo and 
at 37° C.) on the day of entrance into the hospital; this was seven to thirteen minutes (nor 


mal values maximally four to ten minutes) and thus showed a distinct prolongation. 


PATIENT IV.—A man, 23 years old, is a bleeder of a well-known family suffering from 
hemophilia. Notwithstanding the fact *hat the coagulation time of his blood, as well as that 
of the other bleeders in his family, is o::'v moderately prolonged, he has repeatedly suffered 
from severe hemorrhages after wounds, also twice after a tooth extraction. On Feb. 15, 1939, 
the left mandibular first molar was extracted; during the night only little blood was lost 
from the wound, which was stopped by means of a tampon powdered with our preparation. 
Feb. 16, in the morning, there was severe hemorrhage from the extraction wound. A pow- 
dered piece of cotton wool was applied which immediately stopped the hemorrhage. Feb. 17 
no more hemorrhage. Feb. 18, in the night, the wound again began to bleed and the hemor 
rhage promptly ceased after application of powdered cotton wool. Feb. 20, renewed bleed- 

g 


lation globulin. Feb. 22, the patient rinsed his mouth with H,O,. Feb. 23, no hemorrhage. 


ing of the wound which again promptly reacted on the application of the powder of coagu 


( 
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Feb. 25, all is and remains normal. Feb. 27, discharged. A month later the patient returned 
for the extraction of another tooth. We directly applied the powder and practically no 
hemorrhage followed. 


PATIENT V.—A man, B., aged 18 years, is a cousin of Patient IV. He is a nervous, 
disagreeable boy who has been taken into the hospital nine times on account of diseases con- 
nected with his hemophilia. Though the coagulation time of his blood as a rule is only mod- 
erately prolonged, he has repeatedly suffered from severe hemorrhages. Now he was taken 
into the hospital because of severe toothaches which necessitated the extraction of several teeth. 
On April 12, 1939, one molar, one premolar, and one canine tooth were extracted; the alveolar 
cavities were plugged with tampons soaked in sangostop. (No powder of coagulation 
globulin was available at this time.) April 13, as the hemorrhage continued, new tampons 
with sangostop were applied, but they had no effect at all. April 15, hemorrhage continued. 
Compresses with fresh mother’s milk were tried, with no success at all, however. At night 
again tampons with sangostop were applied. April 16, hemorrhage continued. The coagula- 
tion time of the venous blood at 37° C. was 14 minutes. April 18, powder of coagulation 
globulin was again available and when applied to the extraction wound caused a quick cessa- 
tion of the hemorrhage. April 19, no more bleeding. 

May 11, coagulation time at 37° C. 1414 minutes. A left mandibular premolar was 
extracted, the wound was plugged by a small tampon with powder of coagulation globulin, 
and this covered with another tampon. May 12, no bleeding; the mouth was rinsed with 


H,O,. May 15, on removal of the tampon, there was slight bleeding which was stopped by 


a new powdered tampon. The wound had in some way or another become slightly infected 


so that the healing was retarded; however, there was no hemorrhage of any importance. 
May 26, the patient was discharged. 

The success obtained in this patient was very remarkable, the more so because the 
young man himself deliberately did not cooperate; 
tongue. During his next stay in the hospital 


he could not leave the tampon alone and 
again and again tried to remove it with his 
he continuously did the same thing. 

June 15, a new extraction had to be done. On June 22 his coagulation time was 13 


minutes. The right mandibular first molar was extracted; nothing at all was put into the 


alveolus. At seven o’clock at night the wound bled profusely; as only little powder of 


coagulation globulin was available, this was put into the alveolar cavity. At one o’clock, 


when the hemorrhage continued, more powder was available and applied, and the wound was 
covered with some gauze. The hemorrhage stopped directly. June 24, during the night the 
hemorrhage recommenced; we got the definite impression that the patient failed to coop 


erate. As the man had lost so much blood that an anemia was present, he received a blood 


transfusion (370 ¢.c. blood of the mother on June 27). Half an hour later the hemorrhage 
had stopped. June 30, the transitory effect of the blood transfusion was clearly demon- 
strated by the fact that the wound again was bleeding, which hemorrhage stopped directly 
after the application of powder of coagulation globulin. The patient could not leave the 
wound alone and his tongue was in constant action, so that bleeding recommenced now and 
then; each time it was promptly stopped by the application of the powder of coagulation 
globulin. On July 4 he received another small blood transfusion with a view to his anemia, 


and then his condition was normal. 


PATIENT VI.—A boy, 16 years old, is also a well-known hemophiliaec. The coagulation 
time of his blood always was greatly prolonged and at 37° C. varied between 75 and 150 min 
utes (normally maximal value 10 minutes). Shortly before a tooth extraction on Dec. 4, 1939, 
we found his coagulation time to be 90 minutes. On Dec. 4 the right mandibular second pre- 
molar was extracted under local anesthesia. The wound was plugged by means of a dry 
tampon, powdered with our preparation. Liquid diet was given. Dec. 5, during the night, 
the wound bled and the tampon had been washed away. A new humid powdered tampon 
was now put on the wound and a second dry one was laid over the first; the whole was 
pressed on the wound for five minutes. Dec. 6, for hours no blood at all appeared, during 
the last hours only a little. The tampons were now renewed in the same way as on the pre 


ceeding day. Dec. 7, practically no hemorrhage. When the tampon was removed, the wound 
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started bleeding again. Now we sprinkled some powder into the alveolus and directly the 
hemorrhage ceased; then a humid powdered tampon was applied and a compress was put on 
for five minutes. Dec. 8, no bleeding; patient’s condition is all right. Dec. 9, no bleeding; 
removal of the tampon. Not a trace of hemorrhage. Tampon renewed in the same way as 


on Dec. 7. Dec. 11, no bleeding 


no more tampon. 


We still want to add some remarks to the afore-mentioned experiences. 
Though we treated only a restricted number of patients, we got the definite 
impression that the powder of coagulation globulin, which in the normal blood 
may be regarded as being the carrier of the coagulation promoting factor, shows 
an important hemostyptic activity, which undoubtedly is related to the promo- 
tion of the coagulation. The practical significance of this powder is, in our 
opinion, greatly enlarged by the fact that in two of our patients who could not 
be regarded as suffering from hereditary hemophilia the strong hemostyptie 
activity of the locally applied powder was demonstrated. No unfavorable in- 
fluence whatever was seen from the application of the powder. The infection 
occurring in the fifth patient, may thus be explained that in this highly nervous 
young man the tampon had to be renewed so often and that it had to be main- 
tained for a longer time than in other patients. In order to make the prepara- 
tion more effective it is advisable that after the extraction the patient should 
be given only liquid food. 

We want to stress that when extractions are performed in patients with 
hemophilia, also when coagulation globulin is applied, it is, in our opinion, 
necessary to take the patient to a hospital. Further we want to remark that 
also according to our experience the wound after the extraction should first be 
powdered with some coagulation globulin, which has an immediate effect. Then 
a tampon which first has been slightly moistened with salt solution and then 
thickly covered with powder of coagulation globulin is applied to the extrae- 
tion wound; during four to six minutes this tampon is pressed on the wound 
by a finger. The tampon should be renewed every twenty-four hours after the 
wound has been cleansed. 

From a theoretical point of view the possibility exists that, as the powder 
of coagulation globulin which we used has been prepared from cow’s plasma, 
the repeated application in due intervals may cause symptoms of hypersensi- 
tivity in the patient. In our fifth patient we did not see such a symptom. In 
our opinion the risk of this complication is very small, but in the future we 
intend to treat the patients with powder of a coagulation globulin, which has 
been prepared from human plasma or serum or with a coagulation globulin ob- 
tained from human placentae. With this last-mentioned product we have al- 
ready experimented in another way in hemophilic patients.*% 


SUMMARY 


The favorable experiences here set forth are obtained with the loeal appliea- 
tion of ‘‘coagulation globulin’’ after tooth extraction in six patients. Four of 
them were well-known hemophilic patients. The fifth patient had an anamnesis 
of repeated long-lasting hemorrhages after tooth extraction, while the sixth 
patient had a moderately prolonged coagulation time, which could be the ex- 


planation of a former severe hemorrhage after an extraction. 
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Coagulation globulin is a protein-containing product which can be consid- 
ered as being the carrier of the coagulation-promoting factor which is present 
in normal plasma and serum of men and animals (cows), and which in the 


plasma and serum of the patient with hemophilia is absent for the greater part. 


The powder used in these patients has been prepared of cow’s plasma. 
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DILANTIN IN EPILEPSY 
STEPHEN P. MA.Luett, D.M.D., Boston, Mass., anp C. BurRNs Fotey, D.M.D., 
NORTHAMPTON, MAss. 


HE term, epilepsy, as it is considered today does not signify merely the con- 

vulsive state, but rather a syndrome, which is found in almost all epileptic 
patients. 

Between convulsive states, the patient is usually a constitutional psychopath 
of the most disagreeable sort. He fatigues easily, is hypochondriacal, quarrelsome 
and subject to rapid unexplainable variations of moods. About 50 per cent of 
those affected exhibit a peculiar elevated monotone variety of speech. They are 
nonsocial, gloomy, and constantly on the defensive. Epileptics are prone to 
become alcoholics and are easy victims of delirium tremens. Mental deteriora- 
tion follows relentlessly in those persons who suffer for years from attacks and 
have not the physical or psychic vigor to withstand them, usually ending in a 
terminal dementia. 

The classic type of epileptic seizure begins with a rapidly progressive or 
sudden loss of consciousness. At first, there is complete muscular relaxation and 
inhibition of all self-protective instincts. In more than 50 per cent of the cases, 
the loss of consciousness is preceded by a sinister outery, the nature of which is 
unknown. 

The skin is at first blanched but then as muscular rigidity rapidly ensues, 
the skin returns to normal color, respiration ceases temporarily, and the patient 
presents a varying degree of cyanosis. It is during this stage that the tongue 
is usually bitten because of the intense cramp of the masseter muscles. 

There now follows a period of very irregular relaxation of the musculature, 
where the muscles of one side of the body are relaxed and those of the other 
side are contracted. As relaxation progresses, the patient is affected with 
rhythmie violent jerks distributed all over the body. Laughing, grunting, and 
stertorous sounds are heard. Foam, clear or blood tinged, appears on the lips and 
the bladder or rectum may be emptied with great force. Following this phase, 
the patient relaxes into a stupor from which he may not regain consciousness 
for hours. The attacks vary in frequency from several in one day to one every 
several months or even years. 

The etiology of this condition has been considered from many different 
viewpoints. More than half of all epileptics present some signs of hereditary 
degeneracy. There is a large proportion of left-handed individuals among 
epileptics. In many of these patients, pituitary disturbances have been evi- 
dent—shown especially by the acromegalic features. Psychic developmental 


defects are present in a great majority of cases. 
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Dilantin in Epilepsy 
TREATMENT 


General treatment consists of a good diet and rest. Epileptics should be 
placed in an environment which will provide an even, unexciting atmosphere. 
No hard physical labor should be permitted. 

For medicinal treatment, bromides have been used because of their in- 
hibitory effect on the cerebral cortex. Phenobarbital has also been rather suc- 
cessfully prescribed because it is an anticonvulsant. 

For the past three years, Drs. Merritt and Putnam at the Boston City Hos- 
pital have been successfully using a drug, chemically known as sodtum-diphengl 
hydantoinate. This is a very effective anti-convulsant, known by its trade name 
dilantin. 

Because the discoverers felt that a more efficient and less sedative drug 
than was at that time in use, was needed, Merritt and Putnam set about pro- 
ducing artificial convulsions in cats by electrical stimulation. Various drugs 
were used as anticonvulsants for these animals and dilantin was found to be the 
most effective. This drug is somewhat similar to the barbiturates in chemical 
structure. 

Dilantin was then tried experimentally on a group of patients who had not 
responded to any known form of epileptic medication. In a series of 1,000 cases, 
it was found that 58 per cent were completely relieved, 27 per cent were greatly 
improved, 5 per cent were moderately improved and 10 per cent showed no bene- 
ficial effects from it. The dosage for adults varies from 0.2 to 0.6 gram per 


day depending on the therapeutic effect and toxie reaction of the drug. 
TOXIC REACTIONS 


There are several toxic reactions following the use of dilantin. Fifteen per 
cent of the patients showed such minor symptoms as dizziness, ataxia, tremors, 
blurring of vision, and slight nausea. These reactions tended to occur between 
the third and tenth days of treatment and all were relieved by reducing the 
dosage. Normal dosage can usually be resumed in a few days without a re- 
currence of symptoms, 

In 10 per cent of the cases, there was a dermatitis but only one of these cases 
could be considered of a serious nature. 

The most serious complication is the gingival change associated with attacks 
of gastrie irritation. This condition is found in some degree in 50 per cent of 
all the patients. It appears to be in some way related to a vitamin C deficiency. 
At first, the patient complains of a sore mouth two to four weeks after beginning 
the use of dilantin. This soreness then disappears and is followed by a swelling 
of the gingivae. These become thickened, firm, less sensitive than normally, but 
show very little tendency to bleed. At times the gums hypertrophy to such an 


extent that the crowns of the teeth are covered. Microscopie section shows a 


proliferation of the mucous membrane. It has the appearance of chronic irrita- 


tion—not inflammation. If the drug is discontinued, the hyperplastic gingivitis 
returns to normal with no additional vitamin C supplied. In these cases, the 
ascorbie acid in the blood serum is usually about 0.1 mg. per 100 ¢.c. of blood 
where it is normally 1 mg. Studies have proved that the decrease in ascorbic 
acid in the blood is proportional to the severity of the hyperplasia. 
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The gingival condition is usually associated with acute gastrointestinal up- 
sets. In two instances, there was such severe abdominal distress that appendec- 
tomies were performed only to reveal a normal appendix. In extreme cases there 
has been a thickening of the rugae of the stomach folds with submucosal hemor- 
rhage. One patient, being treated with dilantin and having a resulting gastritis, 
was taken with convulsions. He suddenly began to vomit blood and this hemor- 
rhage proved fatal. It appears clinically that the hypertrophied gingivae and 
the gastritis with hemorrhage are in some way connected, both being associated 
with a vitamin C deficiency. 

Although many deny the fact that the gingival hypertrophy is in any way 
connected with a vitamin C deficiency, O. P. Kimball reports beneficial effects 
from the use of cevitamic acid in pupils in the special school for epilepties in 
Detroit, who were undergoing treatment with dilantin. In this school, all pa- 
tients taking dilantin are on a high vitamin C diet and those showing gingival 
changes are given cevitamic acid in addition to citrus fruits. Kimball claims 
that this procedure has greatly reduced the percentage of patients having a 
gingival and gastric reaction. 

Dilantin is the most powerful anticonvulsant in use today. It has no 
cumulative effect and the drug is eliminated in the kidneys in two or three days. 
There is no mental depression or hypnosis as with phenobarbital. Under eareful 
supervision it may be considered as the best epileptie drug in use. 

When its toxic reactions are better understood and counteracted, it will 
probably be one of the most effective drugs of modern medicine. 
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BLOOD TRANSFUSIONS 
THomMaAs Hate Ham, M.D., Boston, Mass. 


pps WAR I gave great impetus to blood transfusions. Subsequent to 
that war, the transfusion of whole blood became an important form of 
therapy. Interest in blood transfusions continues in the second World War. It 
is of considerable interest to note that indications for transfusions are changing 
somewhat. 


Whole blood may be roughly subdivided into the following elements: 
Red cells (hemoglobin) | 


White cells Formed elements 
Platelets 


Plasma (anticoagulant) 


Proteins 6-8 grams per cent 


Prothrombin = elements 


Salts, sugar, ete. J 


Certain fundamental work has been done to change the indications for the 
transfusion of different elements of blood. Dr. E. A. Stead, Jr., at the Peter 
Bent Brigham Hospital has shown that the sudden removal of 1,000 ¢.c. of blood 
from a normal patient may cause shock or syneope. When the blood volume was 
measured immediately after the removal, he proved that one liter had been re- 
moved; he also proved that the fluid portion of the blood has not been returned. 
Only a moderate amount is returned in the first two to three hours; it usually 
takes about twenty-four to thirty-six hours before it is returned to normal. It 
takes longer for the return of red cells, as there is no storage of blood and only 
a small available supply of proteins. Patients may go into shock from lack 
of blood volume alone and not necessarily from the decreased number of red 
cells. Patients with decreased numbers of red blood cells, as in chronic anemia, 
frequently are in better condition than those who have suddenly lost 15 to 20 
per cent of their blood volume. 

The resultant drop in volume of circulating blood is one of the most danger- 
ous complications of trauma. There is more and more tendency, today, for 
replacement of body fluid by plasma or serum. Clotted blood gives serum which 
does not contain fibrinogen. In war work at present plasma and serum are both 
being used to replace blood volume. The two most important phases of blood 
transfusion are: (1) To supply enough hemoglobin to carry oxygen; and (2) 
enough volume in the cireulation to carry on the pumping system. Othe. im- 
portant indications for transfusion are bleeding diseases. By giving fresh 
whole blood it is possible to replace prothrombin, platelets and other clot- 
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promoting factors. Immune transfusions of blood from normal immunized 


donors or from these recovered from infectious diseases, may be given to a patient 
suffering from an acute disease to supply specific antibodies. In other words, the 
several elements contained in blood are used for a particular purpose in the 
patient. 

The Boston City Hospital in 1939 spent $14,825 for blood donors for in- 
digent patients. It is of interest that in England the British Red Cross Society 
has formed a voluntary donors’ bureau which had 2,300 donors available in 1937 
and gave 6,628 transfusions in that year. The unit cost to the bureau was 
25 cents. In America most donors receive $25, some $50, for 500 ¢.c. of blood. 

In connection with some recent developments in the study of blood groups 


the following table shows the essential facets. 


BLOOD GROUPS SERUM 
MOSS LANDSTEINER \GGLUTININS 
I AB 0 M, N, MN, P 85% human 
I] A beta (b 15% human 
II] B alpha (a 
IV O alpha and beta 
Alpha isoagglutinin agglutinates A agglutinogen on red cell. 
Beta isoagglutinin agglutinates B agglutinogen on red cell. 


BLOOD TYPES RHESUS FACTOR 


Serums produced by immunizing animals with human erythrocytes permit 
the detection of so-called blood types, such as M, N, MN, P. These types have 
no importance, however, in transfusion. In recent studies, Landsteiner and 
Wiener have shown that rabbits injected with red blood cells of the monkey 
(Macaca rhesus) produced an immune serum which agglutinated about 85 per 
cent of human red cells. These cells contained the rhesus (Rh) factor. About 
15 per cent were Rh negative. 

In large series of transfusions, fatal accidents occur with an incidence of 
from 0 to 0.5 per cent. Most dangerous and most frequent is the hemolytic 
transfusion reaction. If the wrong type of blood is given, for example if 
Group A blood is transfused into a Group O patient, the A agglutinogen of the 
donor’s erythrocyte meets the alpha isoagglutinin of the recipient’s serum, with 
the consequent destruction of red cells and the liberation of hemoglobin. One 
danger is kidney failure due to plugging of the tubules with hemoglobin. Other 
fatal transfusion accidents result from heart failure caused by overloading the 
circulatory system, from asthma, or from high fever. The transfer of syphilis, 
malaria, and influenza is rare but has occurred. 

Of the 15 per cent of patients who are Rh negative, a certain number be- 
come immunized against the Rh factor when transfused with Rh-+ blood of the 
same blood group. If a second transfusion is performed using a Rh-+ blood, 
severe and even fatal hemolytic reactions have occurred. These observations 
have been reported by Wiener and Peters.’ 

Levine has shown that certain severe transfusion reactions occurring in 
pregnant mothers are due to immunization of the mother (Rh by the fetus 
(Rh+). Transfusion of Rh + erythrocytes (husband) may cause a very serious 
and often fatal reaction. It may be dangerous therefore to transfuse pregnant 
women with red cells from the husband even when the blood groups are 
identical. 
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Two methods of transfusion of whole blood have proved satisfactory ; 
namely, the indirect method employing citrated whole blood and the direct 
method employing no anticoagulant. 

In 1939 over 14,000 transfusions were given of stored blood (blood bank, 
preserved blood). In this technique the donor gives without charge 500 c.c. 
of blood which is put into citrate solution and kept chilled from a week to ten 
days. A Wassermann test is done. After proper cross-matching, blood is given 
to the patient. Up to a week is a conservative time to store blood. However, 
red cells become increased in fragility in hypotonie solutions, white cells and 
platelets decrease in number; antibacterial properties decrease, as well as pro- 
thrombin. One advantage of a blood bank is this: one patient requiring mul- 
tiple transfusions may have no donor available but may obtain blood without 
charge from the stored blood. 

The Blood Transfusion Betterment Association of New York has recently 
published a report concerning the blood plasma sent to England and the progress 
in the use of transfusions of plasma and serum. Both plasma and serum may 
be given to patients in shock with safety with benefit resulting from the increase 
in circulating fluid. Whether red blood cells are required in all instances has 
not been decided. The Blood Transfusion Association has bled 14,500 donors 
from August, 1940, to January, 1941, and has prepared 5,500 liters of plasma 
for shipment to England. All donors were examined for blood pressure, hemo- 
globin level, syphilis, and 500 e.c. of blood was taken under sterile conditions and 
added to sodium citrate as anticoagulant. The percentage of contaminated 
samples of plasma was about 8.5; total loss from all sources was about 10 per 
cent. Some was lost on torpedoed boats. As yet the reports are too small to give 
any idea as to result. 

Discussion continues concerning the transfusion of plasma as opposed to 
serum. Plasma contains the clottable material fibrinogen and, when allowed to 
stand for a long time, this material slowly precipitates. Either plasma or serum 
in the fluid state is subject to contamination. Serum is supposed to cause re- 
actions when used in transfusion. However, 200 separate transfusions of serum 
properly taken from clotted blood have been given without difficulty. Plasma 
or serum from different blood groups is pooled, thereby neutralizing and diluting 
the isoagglutinins. 

Dried plasma or serum is easier to handle than the fluid form. It is pre- 


pared by the lyophile process: Fresh plasma or serum is introduced into bottles 


and frozen in a thin layer by circulating the bottle in carbon dioxide snow sus- 
pended in prestone. The bottle is then evacuated, the water vapor is drawn off, 
and the material dried while in the frozen state. This dried material dissolves 
completely by the addition of sterile water, and is not subject to bacterial con- 
tamination. Dried plasma or serum can be sent to the battle front, and may be 
used immediately by the addition of sterile water. This process is still in the 
formative phase. 
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EFFECT OF A FAULTILY CONSTRUCTED PARTIAL DENTURE ON A 
TOOTH AND ITS SUPPORTING TISSUE, WITH SPECIAL REFERENCE 
TO FORMATION OF FIBROCARTILAGE IN THE PERIODONTAL 
MEMBRANE AS RESULT OF DISTURBED HEALING CAUSED 
BY ABNORMAL STRESSES 


H. Bauer, M.D., D.D.S., Sr. Louis, Mo. 


HE anatomic structure and the main function of the periodontal membrane 
as a tooth-supporting tissue and a shock absorber are well understood. The 
changes resulting from injuries and occlusal trauma have been reported by many 


investigators. Despite these facts, no histologic studies have heretofore been 


made on the effects of ill-fitting partial dentures on the investment apparatus 
of the teeth. 

The purpose of this paper is to present an account of such studies made on 
human jaws bearing faultily constructed partial dentures held in place by 
clasps. These observations throw some light upon the significance of the care- 
ful planning of partial dentures on the basis of existing anatomic conditions 
as well as the proper construction and placing of clasps. They also demonstrate 
the changes of the periodontal membrane due to continued abnormal move- 
ment of the tooth. Undue stresses, resulting from such appliances, can pro- 
duce lesions and nrevent normal healing of these periodontal lesions and force 
the healing ;-: ‘an abnormal direction, and may stimulate the formation 
of heterotopic tissue in the suspensory structure. Generally, the location and 
extension of the disturbance of the periodontal tissue depend upon the direction 
and foree of the injury and also the resistance of this structure, as the histologic 
studies of Euler,’ Gottlieb,? the author,* Orban,* Gottlieb and Orban,? Orban 
and Weinmann,® Kronfeld,’ Coolidge,* Thoma,’ and others have stated. The 
lesions are mainly noted as more or less large fragments of cementum or bone 
foreibly detached and displaced into the periodontal membrane, hemorrhagic 
and damaged, or even necrotic, areas due to erushing of the tissue between 
root and bone. Of greater interest than such not infrequent findings is the 
process of repair of these lesions. Regeneration follows the usual course of 
general tissue repair in attempting to restore this specialized tissue, except in 
those instances wherein too much of the original tissue was destroyed, or the 
general systemic conditions are unfavorable to restoration, or finally, a local un- 
favorable functional moment exists that prevents it. This latter factor is the 
main detriment to good repair. Function governs regeneration as has been 
pointed out by the author*® in regard to fractures of the cementum and by 
Boulger’® and Kronfeld™ in relation to root fractures. These authors proved 
that a typical periodontal membrane is formed between fragments of cementum 
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and dentine and the root surface. The fragments are embedded within the origi- 
nal periodontal membrane. It is also a well-founded fact that normal periodontal 
tissue may separate the fragments of a healed cross fracture of the root. In both 
instances, this new periodontal membrane formation is the result of functional 
stresses which guide the process of regeneration in such a way that the tooth 
may again meet the strain put upon it. However, abnormal functional stresses 
impeding the proper healing by granulation may stimulate the development of 
a modified tissue which is altogether foreign to the tooth and its surrounding 
tissue. Changes of this type resulting from an ill-fitting partial denture will be 
discussed in this paper 

The maxilla and mandible, bearing partial dentures, were obtained from a 
42-vear-old man, who had died of pneumonia (Fig. 1). The only teeth remaining 
in the maxilla were the right first premolar, the left second premolar, and the 
first molar. The inadequate partial denture was made up of two ordinary flat 
gold plate clasps connected to a partial vuleanite denture having no labial strue- 


ture. The clasps were attached to the premolars, which offered an altogether 


insufficient support for such a denture. The artificial teeth were directly adapted 
by grinding to a flabby gingiva that did not offer any support at all due to its 
soft consistency. The clasped teeth were vital and radiographically showed 
no pathologie changes around the root ends. The partial denture in the 
mandible replaced the right central incisor, the right first premolar, and the 
left premolars and molars. It was held in place by two ordinary flat plate 
clasps around the left cuspid and the crowned right second premolar. The 
posterior artificial teeth were attached to saddles. Roentgenographs showed 
the clasped teeth to be vital and intact. 


Fig. 1 Specimen obtained from a man, 42 years of age, who had died of pneumonia. The 
maxilla and mandible bear faultily fitting partial dentures held in place by clasps 

The jaws were microscopically examined and the results of the study of 

the supporting tissues of the clasped maxillary right first premolar are set down 

in this paper. This upper right first premolar was found to be affected with 
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occlusal caries. It, along with the maxilla, was sectioned in a buccolingual direc- 
tion. The pulp chamber, reduced in width by layers of secondary dentine, har- 
bored a fairly well-preserved pulp containing dilated capillaries in the crown 
portion which were accompanied by lymphatic exudate. The picture of the 


odontoblasts varied. In some areas the odontoblasts were apparently intact 


while in others edematous alterations of these cells were in evidence. In spite 
of the slight chronic inflammation of the crown portion of the pulp its apical 
part was still intact and the periapical tissue showed no pathologic changes at all. 


Fig. 2.—Photomicrograph of specimen Fig. 1 (general survey) showing a _ buccolingual 
section through the maxillary right first premolar. Note the lesion on the buccal side of the 
periodontal membrane next to the alveolar crest. Bu, Buccal side. Li, Lingual side. SM, Maxil- 
lary sinus. L, Lesion in the periodontal membrane. 


In reference to the epithelial attachment, the bottom of the crevice is 
located slightly rootward from the cemento-enamel junction. The epithelium 
and the subepithelial tissue of the palatal side is much more inflamed than 
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that on the buccal side. This difference is most likely due to the palatal vuleanite 
plate. While there is no noticeable alteration of the greater part of the perio- 
dontal membrane one is surprised by a finding in the periodontal tissue near 
the alveolar margin. This affected region is thicker than the rest of the perio- 


dontal membrane and extends from the alveolar crest to about a third of the 


Fig. 3.—Photomicrograph (low magnification) showing the lesion in the periodontal mem- 
brane of Fig. 2. D, Dentine. C, Cementum. R, Lacunar resorption of the cementum. P, Perio- 
dontal membrane H, Old hemorrhage. Gr, Granulation tissue. FC, Fibrocartilage. A, Bucco- 
alveolar plate. 


length of the root. In its upper area it presents evidence of extravasation of 
blood undoubtedly due to trauma. The hemorrhage extending through the en- 
tire breadth of the periodontal membrane shows evidence of being one of long 
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standing because red blood cells are seen only in the inner portions while the 
outer zone has been subjected to calcification and also ossification of its upper 
areas (Figs. 3, 4, and 5). The ealcification and also ossification form the union 
of the blood clot with the cementum and the alveolar plate. While these changes 
are going on, the lower surface of the clot is subjected to marked resorption 


by large multinuclear osteoclasts which are also active along the cementum and 


4.—Photomicrograph (medium magnification) showing the hemorrhage with the granula- 


Fig. 
tion tissue in the periodontal membrane of Fig. 3. 


the adjacent trabeculae of the alveolar plate. The fact that this hemorrhage 
is bordered apically by an undoubtedly intact periodontal membrane proves 
that it is the demarcation line of a lesion that extends from this area down to 
the alveolar crest. Microscopically this lesion, in its upper end near the blood 
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clot, appears as highly vascular granulation tissue, very rich in fibroblasts and 
fibers. Occasional osteoclasts are seer. lying at the point where they were pre- 
viously active. While the alveolar plate delimiting this area exhibits a clear 
osteoid zone coated with small osteoblasts, the root surface shows lacunar re- 
sorption of the cementum and even of the dentine (Figs. 3, 4, and 5). It is 


Fig. 5.—Photomicrograph (high dry magnification) showing the hemorrhage of Fig. 4. 
Hyalinization and calcification and osteoclastic resorption of the hemorrhage, H. O, Osteoclasts 
Cementum, 


to be noted that the number of capillaries and cells is very great in the proximity 
of the hemorrhage and gradually decreases toward the margins (Fig. 3). This 


decrease favors the transformation into a tissue uncharacteristic of this anatomic 


point. This area is composed of a few small roundish cells that are crossed in a 


| 
H 
(tt. | 
~ 
; 


646 William H. Bauer 


transeptal fashion by thick collagenous bundles (Fig. 6). These collagenous 
bundles extend in an oblique direction from the alveolar plate to the cementum. 
This transparent, or more or less amorphous, substance reveals some cracks 
that had undoubtedly developed during the life of the patient. It is devoid 
of any stain in contrast to the fibers of the adjacent granulation tissue that true 


Fig. 6.—Photomicrograph (medium magnification) showing the fibrocartilage, FC, between the 
cementum, C, and the alveolar plate, B. 

to form stain with eosin. No blood vessels are found within this interstitial 

substance. The scattered roundish cells progressively undergo a transformation 

into cartilaginous cells that contain a broad cytoplasm which occasionally con- 

tains vacuoles and is surrounded by a distinct capsule (Fig. 7). The tissue im- 
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mediately adjacent to the capsule is basophilic. These cartilaginous cells of 
varied shapes are scattered singly or arranged in pairs, and in small groups or 
mostly in oblique rows. This lesion, composed of chondroid tissue and fibro- 
-artilage, contains various kinds of degenerated cartilage cells. A large number 
of the cartilage cells undergo atrophie changes by becoming dusky and faded 
out so that such a cartilage cell losing its distinct nucleus assumes a homogeneous 
appearance and takes up acid stains (Fig. 7). 


Fig. 7.—Photomicrograph (oil immersion) showing cartilage cells next to the cementum, C. 


Turning now to the tissue that surrounds this fibrocartilage, it was found 
that the cementum is of normal width and its surface intact. It should be 
noted, however, that it is in close contact with the cartilaginous structure and 
thus fails to show any cementoblasts on its surface (Figs. 6 and 7). On the 
other hand, the thin buccal plate presents the effects of a very characteristic re- 
sponse (Figs. 6 and 8). There are wide bone marrow spaces filled with fibrous 
tissue. The structural pattern of their walls proves that they had been in 
broad communication with the tissue of the periodontal space and have been 


closed up again by new bone. This new bone was deposited from two sides, i.e., 


from the bone marrow and from the fibrocartilage in the periodontal space as 
well (Fig. 6 and 8). The first is a product of endosteal osteoblasts which ap- 
pear as a well-formed layer on the inside of the newly formed bone. At the 
same time, calcification of the immediately adjacent fibrocartilage broadens and 
strengthens the alveolar plate. Both of these processes go to make up a greater 
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thickness of bone, the first, externally, the latter, periodontally. The irregular, 
somewhat granular calcification of the fibrocartilage adjacent to the alveolar 
plate proceeds more extensively than the osteoblastic bone formation from the 
bone marrow. It eventually encases the cartilaginous cells which become trans- 
formed into genuine osteocytes (Fig. 8). This bone formation occurs by the 
so-called calcification of living fibrocartilage, obviously without any activity of 
osteoblasts for which there is no matrix present (Fig. 8). 

The tissue extending from the alveolar crest to the epithelial attachment 
which is displaced rootward is adjacent to the fibrocartilage. It fully resembles 
the granulation tissue at the opposite end of the fibroeartilage, but it is of smaller 
size. 
COMMENT 
By evaluating the cytologic details of the periodontal lesion described above 
and also of the neighboring tissue, we can approach the explanation of this find- 
ing which has not been deseribed prior to this paper. The question to be 
answered is: Is the heterotopic tissue we found in the periodontal membrane 
of a vital tooth that carried a faultily constructed clasp attached to a faultily 
fitting partial denture a product of degeneration, or, did it develop from granu- 
lation tissue under the influence of external mechanical forces such as the move- 
ment of the partial denture? If we should consider this tissue to be the result 
of degeneration we would have to think of hyalinization of an injured perio- 
dontal membrane as described by Coolidge.* Indeed, Coolidge studying miecro- 
scopically the jaw of a woman, 51 years of age, found hyalinization of perio- 
dontal membrane on the side of pressure where the periodontal tissue was con- 
tinuously being injured but not destroyed. According to Coolidge, ‘‘Cell nuclei 
have disappeared from the remaining degenerated tissue.”’ 

However, it evidently appears from our study that one cannot apply this 
interpretation to our findings. Our microscopic findings supported by the ef- 
feet of stains justify the conception that the heterotopic tissue in the periodontal 
space in our case must be classified as a product of disturbed repair, or rather 
that the repair was led in a wrong direction by uncommon stresses. The smooth 
transition of typical granulation tissue into the type of tissue under discussion, 
and also the fact that the latter is located between two areas of granulation 
tissue with old hemorrhages, contribute to our conception. The hemorrhages 
are of traumatic origin. Furthermore, the cytologic details of this avascular 
tissue must be conceivéd as being of the same type as the fibrocartilage found 
on the articular surfaces of the temporomandibular joint, in the intervertebral 
disks, and particularly in the symphysis pubis. This tissue is composed of 
typical encapsulated cartilage cells which appear singly, in pairs, in small island- 
like clusters, or what is more significant, in rows, as is seen at the sites of in- 
sertion of certain tendons to bones. These cells with a distinct nucleus are 
round and are surrounded by a basophilic ring. There are a few degenerating 
and degenerated cells scattered within the matrix. These cells lose their charac- 
teristics and fade away, leaving behind an empty space. The ground substance 
in contrast to the hyaline degeneration, which as a degenerative process can 
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never produce cartilage cells, does not stain pink with hematoxylin and eosin 
as does the hyaline degenerated tissue. The matrix has a very strong dense 
fibrous and tendon-like appearance and contains masses of collagen fibrils. As 
has been said, this structure, indeed, closely resembles the symphysis, since it 
extends between the alveolar bony plate and the cementum into which tissues 


Fig. 8.—Photomicrograph (high dry magnification) showing calcification, Ca, of the 
fibrocartilage, FC, adjacent to the alveolar plate, the bone marrow, M, of which is transformed 
into fibrous tissue. Note the deposition of osteoid tissue, O, by the endosteum, En, on one side 
while calcification of the fibrocartilage occurs on the other side. 


it is embedded. In much the same way the symphysis pubis forms the junction 


of the pubie bones. Occasionally, tears occur within and must be regarded 


as resulting from mechanical factors that acted on the tissue. The tears are 
linear and run parallel to the course of the fibers. 
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The surfaces of the cementum and of the alveolar plate along the two areas 
of the granulation tissue are coated by distinct cementoid and osteoid zones re- 
spectively. The cementoid zone is covered by cementoblasts and the osteoid 
zone by osteoblasts. However, the surfaces of the cementum and alveolar plate, 
where they encase the fibrocartilage, present a markedly different appearance 
from normal. In this area there are neither cementoid and osteoid zones nor 
cementoblasts and osteoblasts. The cementum, adjacent to the fibrocartilage 
manifests an aplastic surface without the slightest evidence of new deposition. 
On the other hand, the alveolar plate becomes considerably thicker by a process 
in which osteoblasts do not take part. This thickening of the bone is caused by 
a homogeneous calcification of the adjacent fibrocartilage. The cells of this 
fibrocartilage are intact and become embedded in the ealcified mass, and thus 
become genuine osteocytes. While on the bone marrow side, the osteoblasts of 
the endosteum keep up the normal deposition of osteoid substance. This proc- 
ess of marked calcification of the fibrocartilage is identical to the ealcification of 
the joint cartilage adjacent to the subehondral bone as described by the author” 
in his microscopic study of osteo-arthritis deformans of the human temporo- 
mandibular joint. This calcification of the fibrocartilage in the periodontal 
space was most likely caused by pressure and pull effected upon this structure. 
This conception coincides with Erdheim’s’™ law referring to the calcification of 
bone and cartilage matrix (‘‘Calcioprotectives Gesetz’’). At any rate, the 
width of the calcification and its irregular projections into the cartilage indicate 
that its actual purpose is to strengthen the alveolar plate. Such strengthening 
by mass calcification of the cartilage is achieved much quicker than by bone 
deposition from the bone marrow. This type of calcification must not be con- 
fused with the dystrophic calcification that refers to the deposition of caleium 
into dying or dead tissue. 

On the basis of our microscopic study we consider that a traumatic lesion, 
the remainders of which are still demonstrable, is the antecedent to the fibro- 
cartilage formation. Traumatic changes of the periodontal tissue are found 
with astonishing frequency as our previous studies proved. However, they tend 
to heal in a more or less regular manner, dependent upon the anatomic and 
functional conditions. 

It may be well to discuss the question as to why it did not occur thus 
in this ease. The repair of such a lesion occurs after granulation tissue has 
been formed. Granulation tissue is a pluripotential tissue capable of forming 
all gradations of connective tissue from fibrous tissue through eartilage to 
bone, as is seen in the healing of bone fractures. However, repair may be 
impeded by undue movement and stresses, for example, that exceed the biologic 
limits or are active in an abnormal direction. One ean study such a disturbed 
healing best in bone fractures in which the fragments are not immobilized and 
were subjected to improper movement during the healing process. It is a well- 
established fact that it is mechanical influence that incites the transformation 
of fibroblasts into cartilage cells. Maximow™ claims that ‘‘such metaplasia 
sometimes takes place in connective tissue under the influence of simple mechani- 
eal forces acting from outside, such as pressure, particularly when combined 
with friction, ete.’’ Friction appears to be of greater importance than pres- 
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sure in producing cartilage. The cartilage, thus produced, acts as a cushion to 
absorb the shocks exerted upon the tissues which it covers or unites. It is the 
opinion of the author that the healing of the traumatic lesion in the periodontal 
membrane was prevented by the constant friction produced by the action of 
the faultily fitting clasp of a faultily constructed partial denture. And further- 
more, these rubbing stresses provoked the transformation of the granulation 
tissue into fibrocartilage, thus forming a jointlike union between cementum and 
alveolar plaice that resembles the symphysis pubis. 


SUMMARY 


An histologie study of a fairly large area of fibrocartilage in the periodontal 


space of a tooth carrying a faultily fitting clasp of a poorly constructed partial 


denture is presented. The speciman was obtained at the autopsy of a man, 42 
years of age. A traumatic lesion with hemorrhages in the periodontal mem- 
brane formed the basis for granulation tissue that, under the influence of fric- 
tion and rubbing stresses caused by the clasp and denture, became transformed 
into true fibrocartilage. The distinct difference between hyalin degeneration 
and the formation of fibrocartilage is particularly stressed. The cytologic de- 
tails are discussed on the basis of the microscopic picture of the fibrocartilage in 
the periodontal space which resembles the symphysis pubis. Special emphasis 
is placed upon those stresses that incite the formation of cartilage as a whole 


and especially those referring to this case. 
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Case Reports 


CASE NO. 54 
JAW METASTASES IN PRIMARY MAMMARY CARCINOMA* 
LesTeER W. Burxket, D.D.S., M.D., PHILADELPHIA, Pa. 


LTHOUGH it is relatively common for neoplastic growths to metastasize 

to bone, the jaws are rarely involved, judging from the scarcity of cases 
reported in the literature. It has been pointed out, however, that the jaws are 
seldom examined for metastatic growths in eases of advanced malignancy and 
also that autopsy studies rarely include careful examination of the mandible 
and maxilla. 

Ewing’ presents no figures as to the frequency with which the jaws are 
involved in cases of primary mammary neoplasm. Thoma?’ states that carcinoma 
of the breast and prostate commonly metastasize to the jaws. This is probably 
due to the frequency with which primary growths of the breast and prostate 
give rise to osseous metastases rather than any special predilection for the man- 
dible or maxilla. Skull metastases are very rare in primary breast neoplasms 
according to Blumer’s experience.* Cranial bone metastases were observed in 
13 per cent of the cases which Geschickter and Copeland reviewed.* The fre- 
queney of jaw bone secondary lesions was not stated. Thoma cites two cases 
of primary mammary carcinoma with jaw metastases and appends one originally 
described by Sonntag.® Skillen® reported a case of breast carcinoma metastasiz- 
ing to the jaws. In this instance there was no elinical evidence of involve- 
ment but histologic study revealed extensive secondary lesions in both the 
maxilla and mandible. The anterior region of the mandible was not involved. 


REPORT OF A CASE 


The history herein reported is of interest from several standpoints. The 
history suggests that the jaw metastases gave rise to symptoms many months 
before there were other definite signs of generalized carcinomatosis. Roentgen- 
ologie studies of the teeth and jaws were made at frequent intervals during the 
course of the disease and at necropsy portions of the mandible and maxilla were 
obtained for microscopic study. 

G. F., a 38-year-old married nurse, was first admitted to the New Haven 
Hospital on March 13, 1932, complaining of pain and stiffness of the joints. 
She is said to have had inflammatory rheumatism at 6 years of age, and a left 
mastectomy four years previously for carcinoma of the breast. 


From the Department of Oral Diagnosis, University of Pennsylvania Dental School. 
*A contribution from the Dental Study Group, Yale University School of Medicine. Studies 
made while a member of the Dental Study Group. 
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The ten months prior to admission the patient experienced bouts of joint 
pain with swelling and redness of the fourth metacarpal joint, and swelling 
and heat of the right elbow. The symptoms were relieved by full doses of 
salicylates. X-rays of the hand showed changes in the fourth metacarpal sug- 
gestive of chronic osteomyelitis. The orthopedic consultant felt that the symp- 
toms were associated with, or dependent upon, the lesion of the fourth meta- 
earpal bone. This lesion was incised and drained with relief of all painful 
symptoms. Later, roentgenologic studies showed bilateral hypertrophic changes 
of the ulnae. There were no other remarkable physical findings at this time. 

The patient was admitted to the hospital off and on for treatment of rheu- 
matie fever with special involvement of the elbow joints. Dental roentgenologic 
examination on May 30, 1932, revealed no remarkable findings except the pres- 
ence of caries in a few of the teeth (Fig. 1). In June, 1932, a tonsillectomy was 
performed, and on Aug. 25, 1932, the patient began complaining of numbness 
of the right side of the face, lower lip, and gums. Intraoral roentgenograms 
were taken of the right mandible. No significant changes in the jaws or teeth 
were noted (Fig. 2). In October there was tenderness on opening the mouth, 
which inereased gradually during the next month. 

On Dee. 2, 1932, the patient complained of tenderness at the right angle of 
the mandible of three weeks’ duration. A small lump was noted on the bone at 
this region. Roentgenologic examination of the mandible made at this time 
revealed no evidence of pathologic change at the angle but showed ‘‘ excessive 
osseous destruction’’ along the superior margin of the alveolus in the region 
of the molar teeth with ‘‘ periapical abscess formation’’ about the roots of the 
premolar teeth (Fig. 3). 

The patient was referred to the dental clinic and on Dee. 20, 1932, the 
mandibular right third molar was extracted because of looseness and pain on 
mastication. Five days postoperatively the patient had an exacerbation of 
pain in her knees, which subsided after one week. On Feb. 9, 1932, the man- 
dibular right second molar was extracted as it was tilted forward and an ‘‘in- 


fected pocket’’ was present on its medial surface. At this time a palpable gland 


was noted below the right border of the mandible near the facial notch. On 
Feb. 13, 1933, the patient experienced pain around the chest at the level of 
the xiphoid process. The mandibular first molar on the left side became loose 
one month later and was extracted. A few days thereafter the patient again 
experienced pain in the elbows and knees. 

The patient was again admitted to the hospital on May 24, 1933, complain- 
ing of progressive weakness and on the basis of the history and physical exam- 
ination a diagnosis of carcinomatosis was made. Roentgenologie studies now 
revealed a diffuse mottling in the osseous structure of the pelvis, ribs, clavicles, 
and seapulae. Similar changes were found in the mandible, more extensive on 
the right side, and in the parietal and frontal bones (Fig. 4). Films of the 
mandible taken previously showed none of the changes present at this exam- 
ination. 

On June 21, 1933, the mandibular right central incisor became black over- 
night. The exact nature of the pulpal hemorrhage was not clear but it was 
suggested that metastases had occurred within the pulp or at the apex of the 
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tooth. By August, 1933, there was a firm buccal enlargement of the mandible 
at the right canine region and a stony hard gland about an inch in length was 
easily palpable beneath the right angle of the mandible. Excitus occurred Jan. 
18, 1935, as a result of erysipelas. Roentgenograms were obtained of the jaws 


after death (Fig. 5). 
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Clinical Diagnosis.—Metastatic carcinoma of the breast with bone involve- 
ment; hypertrophic arthritis; erysipelas. 

Anatomic Diagnosis——Old operation; metastases to skull, mandible, ster- 
num, ribs, clavicle, pleura, lung (right), hilie lymph nodes, breast (right), thy- 
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roid, heart, liver, kidney (right); serosanguineous pleural fluid (right); pul- 


monary atelectasis (right); pulmonary emphysema (left); emaciation; desqua- 
mation of face (right). 


Clinieally: Erysipelas. 


Fig. 3.—Extraoral roentgenogram of the right side of the mandible, taken in December, 1932. 


Fig. 4.—Extraoral roentgenogram of the right side of the mandible, taken in August, 1933. 


Oral Pathology.—Adequate examination of the oral cavity was impossible 
because of marked post-mortem rigidity. The gingivae were pale and a few 
firm nodular masses were present beneath the lingual alveolar gingiva of the 
right mandible. There was slight mobility of all remaining maxillary teeth. 
The mandibular teeth were easily moved in their alveoli. 


\ 
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The specimen obtained for study consisted of that portion of the maxilla 
containing the maxillary left first, second incisors, canine and first premolar 


teeth, and that portion of the mandible containing the right and left first and 


second incisors, canine and first and second right premolars. 

Post-mortem roentgenologic examination of the mandible revealed a moth- 
eaten appearance due to numerous irregular shaped areas of radiolucency be- 
neath the apices of the teeth and also in that portion of the mandible from 
which teeth had previously been removed. About the apices of the teeth were 
diffusely outlined areas of radiolucency (Fig. 5). Many of the root ends were 
markedly eroded. A diffuse widening of the dental periosteal space was ob- 
served in the apical half of the roots. Many of the teeth about which this 
change was observed showed no localized areas of radiolucency of the crowns 
suggestive of caries or localized radio-opacities indicative of restorations. Simi- 
lar but less distinct changes were observed in the maxilla. 


Fig. 5.—Post-mortem roentgenograms of the right side of the mandible and mandibular incisor 
region, taken in January, 1935. 

The histologic findings were similar for all the teeth studied. Changes ob- 
served about individual teeth varied in respect to degree of involvement rather 
than the nature of thé various lesions, with the exception of the gingiva in the 
mandibular right premolar region. 

Gingwa.—The lingual alveolar gingiva in the mandibular right first pre- 
molar region is markedly thickened. In many places the usual stratified squa- 
mous epithelial covering is lacking. In this region the lingual alveolar gingiva 
is composed of a dense fibrous connective tissue stroma in which are observed 
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numerous bizarre-shaped epithelial cells. Some of the epithelial elements are 


light purple staining and arranged in the form of acinae; others are deep 


purple staining and are arranged in sheets. The tumor cells are everywhere 
invading the surrounding tissues. In some areas there are small localized collec- 
tions of fibrin. The gingival tissues adjacent to the other teeth studied are not 
remarkable. 

Alveolar Bone.—The alveolar crests are markedly flattened, irregular and 
contain many prominent lacunae. In the lacunae are deep purple staining mul- 
tinucleated cells or nests of bizarre-shaped epithelial cells. The compact layer 
of the alveolar bone surrounding the root is irregular in outline, contains numer- 
ous lacunae and in some places is entirely missing. The trabecular arrange- 
ment of the bone elsewhere is unusual. The boundaries of the marrow spaces 
are irregular and contain numerous lacunar defects. The spaces formerly oc- 
eupied by the marrow substance is replaced by fibrous connective tissue which 
contains numerous bizarre-shaped irregular staining epithelial cells. Some of 
the epithelial elements have a definite acinar arrangement and the more deeply 
staining cells appear in the form of sheets. Tumor cells are observed in many 
of the vascular channels in the marrow spaces. The tumor infiltration extends 
around the large nerve trunks running through the mandible. Mesial and 
lingual to the mandibular right second incisor are numerous, small, closely 
arranged bony trabeculae (new bone formation). 

Periodontal membrane.—The gingival two-thirds of this tissue is composed 
of the usual structural elements but it is widened and irregular throughout. 
In the apical third it has been replaced by a dense fibrous connective tissue 
which contains numerous bizarre-shaped and irregular staining epithelial cells, 
similar in appearance and arrangement to those previously described. This 
change is most marked in the region of the apical foramen (Figs. 6, 7, and 8). 

Cementum.—This tissue is composed of a purple staining homogeneous 
appearing material which is slightly thickened about the apical third of the 
root. Near the apical foramen are large areas of resorption. The resulting 
defect is filled with a dense fibrous connective tissue containing the tumor 
metastases. 

Dentine.—On the oeclusal portion of this tissue are numerous areas where 
the dentinal tubules are irregularly enlarged and filled with a deep purple 
staining homogeneous material (caries). A small amount of irregular tubular 
dentine is present throughout. There is a marked degree of external resorption 
of the dentine in the region of the apical foramen. The pulpal canal opens 
into this defect which is filled with fibrous connective tissue containing dense 
masses of tumor cells. This change is present in the apical region of all the 
teeth examined. 

Pulp.—tThe odontoblastic layer is present in the coronal portion of the 
pulp chamber. The pulp tissue is composed of an adult type of embryonal 
tissue. Numerous deep pink staining nodular masses are present in the central 
portions of the pulp chamber. The apical fourth of the pulp tissue has been 
replaced by the tumor metastases. In these regions are numerous small collec- 
tions of red blood cells outside of visible vascular channels. 
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Fig. 6.—Metastasis in the apical fourth of the root canal of |] with resorption of the dentine 
and cementum. X15. 


Fig. 7.—Metastasis in the pulp canal and dental periosteum. x6. 
Fig. 8.—Metastasis in the dental periosteum. X75. 
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COMMENT 


Clinical findings when reviewed at post mortem, oftentimes reveal what 


appears to be significant signs and symptoms which were overlooked during the 


course of the illness. It is believed that in this case the dental complaints 
presented the first evidence of metastatic tumor growth. The anesthesia of the 
lip, chin, and gingival tissues of the right side could be associated with the 
post-mortem finding of dense tumor infiltration about the mandibular nerve. 

The progressive loosening or elevation of a tooth is a common sign of malig- 
naney in the jaws. In view of the negative dental findings at the time the 
patient was first admitted for the joint ailment, and the rapid progressive in- 
volvement of the dental tissues during the next five months, the roentgenologice 
reports of ‘‘alveolar abscesses’’ about the apices of nonearious teeth should 
have received more serious consideration in respect to their etiology. 

The dental consultant (H. A. Miller) on Dee. 2, 1932, raised the question of 
metastatic lesions in the mandible on the basis of several questionable irregular 
areas of radiolucency in the roentgenogram in the mandibular right first pre- 
molar region. The roentgenologist, however, at this time, did not feel that the 
changes were definite enough to warrant a diagnosis of a metastatic bone lesion. 

New and Figi’ have pointed out the difficulty of roentgenologie differen- 
tiation of inflammatory, benign, or malignant conditions in the jaws. It is likely 
that the ‘‘alveolar abscesses’’ and ‘‘extensive alveolar destruction’’ observed or 
the earlier roentgenologic examinations were the result of tumor metastases. 

The location of the metastatic growths at the region of the apical foramen 
of all the teeth studied is of particular interest. This observation was so con- 
sistent on both roentgenologic and microscopic study that it suggested that the 
vascular pattern or functional changes in the periapical region might favor the 
localization or aggregation of tumor cells in the periapical tissues. On the other 
hand in Skillen’s case, similar changes were not observed in the periapical re- 


gion although the periodontal membrane was markedly involved. 
SUMMARY 


A ease of mammary carcinoma with extensive bone metastases is reported. 
On the basis of the history and clinical findings it is likely that the dental 
symptoms were the first evidence of secondary growth. In spite of the clinical 
findings commonly associated with primary or secondary malignancy in the 
jaws, definite roentgenologic changes were not noted for over a year. Micro- 
scopic study revealed large metastatic lesions in the pulp in the apical fourth 
of the root canal of all the teeth, causing resorption of the dentine and alveolar 
bone in this region. 
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Editorial 


Good Surgery 


We hear about all kinds of surgery-general surgery, plastic surgery, oral 
surgery, dental surgery, and lately, war surgery; but seldom do we hear about 


good surgery. 

What is good surgery? Is there a best method, and if so, how do you get 
the best results with the least amount of intermediate suffering, the least amount 
of destruction of tissues and associated loss of function? What are the most 
important factors that produce good surgery? 

Osler said that there are many good methods of treatment but only one 
right diagnosis. 

To make the right diagnosis is probably the most important factor that 
produces good results in surgery. This is so important a truth that it cannot 
be repeated too often. Many good technicians fall down on diagnosis; they 
fail to study the patient’s history carefully. They use snap judgment, instead 
of relying on a systematic examination including blood counts, bleeding and 
clotting time, bacteriologic investigations, and biopsy, in addition to a careful 
study of the x-ray findings. Many times x-rays are relied upon which are of 
poor quality or are taken from an unfavorable angle. In other instances dental 
films are used which show only part of a tooth or lesion, and thus important 
diagnostic indications of disease are missed, and the extent of the anatomic 
involvement or the pathologic extension of the lesion is not fully realized. 

Next in importance to a correct diagnosis we place a thorough understand- 
ing of the prognosis of the disease. This means that we must understand its 
pathogenesis and be able to visualize its probable future development. 

No disease is entirely local in nature, and a realization of what may occur 
in the nature of complications should be kept in mind. This is especially im- 
perative in planning the postoperative care. Many patients need general sup- 
portive treatment, and it is perhaps one of our greatest faults as oral surgeons 
that we do not suggest prompt consultations when medico-dental problems arise. 
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Surgical and Dental Treatment of Fractures of the Upper and Lower Jaws in 
War Time: By A. H. MeIndoe, Proc. Royal Society of Medicine 34: 267, 
1941. 


This is an article which should interest the oral surgeon because the author 
describes his experience with the surgical and dental management of 119 cases 
of fractures of the upper and lower jaws, which have been treated in an E.MLS. 
Maxillofacial Unit. He finds that the causes, distribution and varieties of frac- 
tures of the jaws and their associated complications in war time differ greatly 
from those seen in civilian practice, and that they present many new problems. 
As might be expected, a considerable portion of the patients had associated 
injuries, such as tissue lacerations and fractures of other bones. The follow- 
ing table gives the classification of the material: 

Total number of patients with fractured jaws 

Total number of patients with fractured jaws, but without other injuries 
Total number of patients with fractured jaws, with other injuries 
Fractures of the mandible 

Fractures of the maxilla 

Fractures of the mandible and maxilla 


A large percentage of the patients were fit young men on active service 
between 18 and 35, but, on account of the bombing of the civilian population, 
females (18 per cent) and older people varying in age from 6 to 72 were among 
those injured. Many of these accidents occurred in patients sitting quietly at 
home. The cause of these injuries, as can be expected, was extreme violence. 
Only eighteen were from blows, kicks, and falls. Bomb and mine explosions and 
penetrating missiles accounted for 45 per cent, producing in many severe facial 
injuries with localized but great bony damage. The collapse of buildings which 
caused the patient to be struck by a mass of masonry, or hurled head first onto 
it, produced 13 per cent. Head-on crashes in airplanes, automobiles, and motor- 
cycles are only second to the effect of high explosives, namely, 36 per cent. In 
this group, there was a maximum of bony damage and displacement with a 
minimum of soft tissue injury. The following table is a classification of the 
eauses of the 119 injuries: 

Bomb and shell fragments. Mine explosions, etc. 
Gunshot wounds 
(Mostly penetrating or perforating wounds and fractures) 
Collapse of buildings 
Motorcar, motorcycle collisions 
Plane crashes 
(Mostly severe comminuted fractures with gross displacement) 
Blows, kicks, etc. 
Falls 
(Mostly localized fractures without external wounds) 
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In general it may be said that the excessive violence of most of the trauma 
tended to produce a much more severe bony injury than one encounters in civil 
life. Seventy per cent of the mandibular fractures were either double, multiple, 
or comminuted. In 12 per cent, bone grafts have been or will be necessary. 
The incidence of unilateral and bilateral condylar fractures is significant. The 
maxillary fractures were mostly due to head-on crashes and other forms of ex- 
treme violence. The number of ‘‘middle third facial’’ crush fractures was 
comparatively small (five), that is, fractures in which the entire nasal maxillary 
compound is thrust bodily backward into the face. 

The writer points out that a careful clinical examination is of importance 
and that x-rays should be taken from various points of view, including that of 
the whole head, and rotating views of the lower jaw to include the temporo- 
mandibular joints. 

The treatment of these injuries differs considerably from that adopted in 
similar injuries in other parts of the body. Because of the good blood supply 
and the well-known resistance to infection, radical excision of the damaged 
tissues and removal of foreign bodies need not be performed at the earliest 
moment to avoid sepsis and gas gangrene. 

Cooperation and teamwork in dealing with facial injuries and the con- 
struction of splints for reducing of fractures is stressed. The soft tissue in- 
juries are treated in two different ways in which the time factor plays a role 
in relation to possible infection. Facial injuries seen within the first twelve 
hours may be sutured with impunity, providing great care is taken to cleanse 
the wounds thoroughly with soap and water and saline, and to remove thor- 
oughly all foreign bodies, dirt, ete. After twenty-four hours suturing is not 
advisable, for the risks of sepsis rise steeply. After this time the wounds 
should be packed open with saline gauze which is changed frequently. The 
author states that it is remarkable how well a facial wound, packed widely 
open with saline gauze, will heal in the absence of all tension, and how rapidly 
a breakdown will occur under the reverse conditions. Comparatively little sear 
results from this procedure, but the subsequent removal of the marks of badly 
placed sutures, which have cut in, is far from easy. 

Drainage of all compound injuries of the jaws associated with external 
wounds is important at whatever time they are seen. Rubber tubes of suffi- 
ciently wide bore are recommended. Shepherd has devised an effective method 
of saline drip irrigation through a catheter to be used in wounds with small 
points of entry and exit, but severe damage within the mouth. The saline is 
run in from time to time from a flask type of irrigator controlled by the patient 
himself. 

The fractures of the mandible are treated, with permanent immobilization 
of the fragments and the clearing up of sepsis in the fracture lines being the 
ideals to be aimed at. The methods of immobilization are (1) interdental eye- 
let wiring, (2) intermaxillary arch wiring, and (3) cast metal eap splints. 
The reasons why the author believes that the latter are best suited are (a) 
they give positive fixation and stable immobilization, (b) they can be modified 
in many ways to make them useful for all edentulous eases, (c) there are no 
wires to break or readjust, (d) in certain fractures of the lower or upper jaw 
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a single rigid splint is sufficient and mastication is not interfered with, (c) 
with the use of locking, devices, hooks, ete., many problems difficult of solution 
with wiring methods can be overcome, (f) cap splints do not harm the gums. 
To control sepsis, teeth in the fracture lines are removed except when a 
single tooth remains on a fragment. It is then retained as long as it is of 
value for immobilization. Nonviolable pieces of bone are retained if they have 
a chance of survival, except in cases with extensive loss of bone, in which bone 
grafting is inevitable. Unerupted third molars lying in fracture lines are re- 
tained until sufficient consolidation has occurred to make removal safe. The 
splints are so constructed that questionable teeth can be removed later without 


disturbance. This conservative treatment of bone fragments leads to the ex- 


trusion of sequestra, and, if purulent discharge persists, the fracture cay is 
curetted and dead fragments of bone are removed. The following figures a-e 
instructive as to the presence of sepsis: 
Mandibular fractures with perforating wounds—all drained 34 
Mandibular fractures without perforating wounds. No abscess, no drainage 42 


Mandibular fractures without perforating wound. Abscess requiring drainage 6 


In simple fractures the splints are removed after four to six weeks and 
the mandible is tested for union. If union has failed to take place, they are 
reapplied for a further four weeks. Consolidation may take a considerable 
amount of time, sometimes three to four months in the ease of perforating 
wounds with extensive comminution. 

Fractures of the maxilla require early disimpaction and immobilization 
Unilateral maxillary fractures are disimpacted with the fingers and immo- 
bilized by means of a complete cap splint. Bilateral maxillary fractures con- 
stitute much more serious problems. Both horizontal fractures including only 
the alveolar part with the palate, and those in which the entire third of the 
face is thrust bodily backward between the malar bones into the ethmoid region 
should be disimpacted at once. This is of great importance because, as con- 
solidation oceurs, reduction becomes extremely difficult. 

Immobilization depends on the finding of a point of resistance by splinting 
the mandibular teeth with full upper and lower cap splints and by upward 
traction with a Kingsley type splint and plaster head cap. If the antra are 
also crushed, a rigid type of external fixation in head gear is essential. Still 
more difficulties are encountered when the nasal and malar bones are involved. 
Here constant external traction by wires or elastic bands to bars projecting 
from a head cap have been found to give good results. 

The author also gives some space to surgical complications and sequelae of 
fractured jaws. Nonunion entails a search for such factors as sepsis, sequestra, 
teeth in the fracture line, and inadequate immobilization. Malunion may mean 
surgical division of the fracture and resplinting in correct position. To do this 
in the mandible, a Gigli saw passed around the site of the fracture, dividing 
the jaw transversely, is recommended. In the maxilla, the approach to the 
fracture lines is made through the upper buceal suleus. After division with 
chisel and hammer, and cutting through the fibrous adhesions, it is possible to 
bring the displaced part into normal position, and, by means of external elastic 
traction or weight and pulley, the jaw is held in position. 
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Soft tissue deformities entail the removal of sears or repair of extensive 


tissue losses. These operations are undertaken only after the fracture has 
soundly healed. Microstoma, which results from associated burns, sometimes 
makes an early operation necessary in order to perform the initial oral work. 
Repair of the buccal suleus is often needed so that well-fitting dentures can be 
applied. Ridge extension or skin grafting has been found helpful in such 


"ASS. 
Ankylosis of the joints, particularly in cases of condylar lesions, involves 
one or both temporomandibular joints. In some eases it becomes necessary to 
resect one or both condyles, including half an inch of the mandibular neck, 
to form a false joint. The condylectomy is followed by a fixation of the jaws 


for one week, after which the exerciser is used to regain movement. 


Bone grafting, which is necessary in 12 per cent of the cases, is not under- 
taken until four to six months have elapsed from the last signs of sepsis. The 
use of iliae crest bone grafts was found to be eminently satisfactory and has 
entirely supplanted other methods. Bone from this source is tough and ean 
be bent and shaped, is highly osteogenetic, and is easily obtained in amounts 
sufficient for the smallest or the largest bone graft without difficulty to the pa- 
tient. The grafts, after shaping, are wired accurately between the exposed 


fragments, using stainless steel ligatures. Union should be firm in four weeks 


and movement can then be allowed. 
Kurt H. Thoma, D.M.D. 


Cancer of the Lip: By H. Martin, W. S. MacComb, and J. V. Blady, Ann. 
Surg. 114: 226-242, August, 1941. 


Cancer of the lip is the most frequent but not most fatal malignant neo- 


plasm of the oral cavity. It can be diagnosed early and is amenable to treat- 
ment. This report is based on an intensive analysis of 375 consecutive cases, 
all histologically proved, treated at Memorial Hospital, New York, 1928-1934. 
Of this group 99 patients (26 per cent) had received previous treatment 


(surgery, radium, x-ray, endothermy or combinations of these). 

In this series the authors found that cancer of the lip comprised 30 per 
cent of all malignant lesions of the oral cavity proper, the mean age for the en- 
tire group was 56 years. The youngest patient was 28 and the oldest was 88 
years of age; males 98 per cent; practically all of the patients were white; 93 


per cent of the lesions occurred on the lower lip. 


Among causative factors the authors list chronic irritations resulting from 
excessive sunburn, constant exposure to weather in outdoor workers, pipe smok- 
ing, syphilis, defects in dental and oral hygiene, leukoplakia. 

Histologically the authors found some form of squamous carcinoma in all 
the lip cancers; spindle-cell carcinoma was found in only three cases. Basal- 
cell carcinoma should not be included in this group because this form of lesion, 
according to the authors, arises in the skin apart from the vermilion border 
and is really not a lip lesion. Adenocarcinoma arising from the minor salivary 
and mucous glands of the lip may also occur. 
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A discussion of the symptomatology, clinical course, and morbid anatomy 


is illustrated by photographs. 


Carcinoma of the lip is extremely slow growing and metastasizes late. The 


distribution of the metastases is governed by the anatomy of the lymphaties of 


the lip. General dissemination below the level of the clavicle and visceral 


metastases occur extremely late in the course of the disease. 


Early diagnosis is important but not essential to complete cure. The 


authors obtained 100 per cent cures in patients when the lesion had not pro- 


gressed beyond 1 em. in diameter. Cancer of the lip must be differentiated from 


papilloma, keratoses, herpes, and syphilis. Diagnosis of metastases to cervical 


lymph nodes is not always clear because these may be palpable as the result 


of the presence of inflammation, infection, or sepsis in the oral cavity or naso- 


pharynx. 


As in most intraoral tumors, treatment of lip cancer consists of two sep- 


arate problems: (1) Care of the primary lesion; (2) The cervical metastases. 


The authors feel that in 65 to 70 per cent of the cases of cancer of the lip 


diagnosis can be made before metastases has occurred. 


In the uncomplicated primary lesion either radiation or surgery can be 
employed with equally good chances of cure. The choice depends upon the 


experience of the surgeon, the period of morbidity, and the general condition 


of the patient. The authors’ suggestions for treatment of the metastatic lesions 


will be presented in a subsequent publication. 


Salzmann, M.D. 


Harry A. 


Three Years’ Experience With Vitalium in Bone Surgery: By C. 8. Venable, 
and W. G. Stuek, Ann. Surg. 114: 309-315, August, 1941. 


In 1936 the authors first described the use of the electrically inert alloy, 
Vitalium (composed of cobalt, chromium, and molybenum), in bone surgery. 


The original dental Vitalium alloy has been modified, at the authors’ suggestion, 


so that the metal now used has increased strength and toughness while still 


retaining its remarkable passivity to body fluids. 


Vitalium does not produce the ‘‘electrolytic osteitis’’ which makes prac- 


tically every other type of metal unsuitable for bone splinting. The present 


report is based on a study of reports on 1,227 fractures treated with Vitalium 


appliances by twenty-three different surgeons. This material included fresh 


fractures, old fractures with delayed or nuiunion, compound fractures and old 


cases where Vitalium screws were used to secure bone grafts. In all of these 


varying conditions, and in the hands of many surgeons, 1,136 or 92.6 per cent 
of the eases, obtained solid bony union while 47, or 3.8 per cent, had delayed 


union, and only 44, or 3.6 per cent, developed nonunion. Many of the latter 


being in cases wherein there wis excessive trauma or where the fractures were 


originally compounded. 


On the basis of this study the authors conclude that Vitalium is to date 


the only metal alloy which is completely passive in the presence of body fluids. 


Harry A. Salzmann, M.D. 
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The Treatment of War Burns: By C. P. G. Wakeley, Surgery 10: 207-233, 
August, 1941. 


Because of the character of the present war and the modern advances in 


modes of transportation, burns and scalds form quite a high percentage of the 


casualty list. The common causes of burns and sealds in the present war are 
petrol, burning oil, phosphorous pipes, and electricity. Frequently the burns 
are complicated by open wounds or fractures. Before attempting any local 
treatment the patient is first treated for shock. 

Local treatment of war burns should be carried out under strict asepsis. 
The author believes that infection is the most common cause of toxemia and 
that the hemolytic streptococcus is the organism most frequently found. For 
this reason the triple-dye method (2 per cent gentian violet, 1 per cent brilliant 
green, 0.1 per cent neutral acriflavin) is given priority in the many methods 
used in treating war burns. 

The details of the practical application of the tripple-dye method, as well 
as the tannic acid and Bunyan envelope method of treatment, are presented at 
length and elucidated by illustrations. 

Burns due to chemical warfare are discussed under a separate heading. 
The special problems in the treatment of chemical burns and means of prevent- 
ing their occurrence are extensively discussed. 


Harry A. Salzmann, M.D. 


Original Articles 


HOSPITALIZATION FOR DENTAL SURGICAL CASES 


JEROME S. Grossy, D.D.S.. St. Lours, Mo. 


T IS well known that dentists rarely hospitalize their surgical cases. There 


are many reasons, pro and con. An analysis of the situation will reveal that 


many of the nonhospitalized cases are in reality the result of exeuses or habit. 


We are not attempting to suggest that we become overbalanced in this direction, 


but rather that we fully examine and realize the benefits that accrue for the 
patient and the dentist by hospitalization. No hard and fast rules can be laid 


down. The dentist must consider each case as an individual one, and reach his 


decision on the basis of his examination, experience, and judgment. Allow me 


at this point to state one apparent objection that is greatly overemphasized. 


The patient’s objections to hospitalization are rare if they have confidence in the 


doctor and if the facts are fully and clearly presented. 
With the advent of group hospitalization and other forms of insurance, the 


economic aspect is rapidly dwindling. Even where it exists in some degree, the 


benefits derived by the patient will often overcome the financial difficulties. 


Bearing in mind that the best interests of the patient are to be paramount 


at all times, let us consider the reasons for and advantages of placing the patient 


in a hospital, particularly for an extensive surgical procedure. Pre- and post- 


operative routine and directions will be followed. Premedication may be used 


freely, with all of its advantages and no worry as to its effects upon an ambulant 


patient. The individual so treated is a more favorable surgical risk; shock is 


reduced; he meets the ordeal with less fear and nervous apprehension, and is 


more cooperative. Most important, his physical condition may be accurately 


checked. Postoperatively prescribed directions and diet are sure to be followed. 


The patient is placed in bed and receives the greatest boon to a rapid recovery 
| 


rest. There is no interference or disruption of preseribed inactivity. Bridge 


games, getting dinner ready for a family, rushing back to the office, neglect of 


postoperative care as a result of many extraneous duties—all of these are 


eliminated. In the event of possible complications, immediate attention is the 


order, rather than neglect and postponement. 


Although we know that it is impossible to sterilize the mouth or render it 


free from bacteria for any appreciable time, we cannot deny the importance 


of aseptic procedures. In no place ean this be better carried out than in the 


hospital operating room. Here we not only have complete asepsis but also the 


convenience of trained assistants. Equipment and personnel are ready to 


meet any emergency that may arise. 


From the Department of Periodontia and Stomatology, St. Louis University School of 
Dentistry. 
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As an example, let us consider a case operated in the office, and the same 
as it would be cared for in the hospital. Mrs. J. has need for an extensive 
surgical procedure in which a wide incision, curettement and suturing are re- 
quired. She is given an appointment and told to take either 34 or 1% grains 
of sodium pentobarbital, one-half hour before coming to the office. On her ar- 
rival she is ushered into the operating room, being somewhat under the effects of 
the barbiturate prescribed. She has neglected to tell the doctor that her bridge 
elub, the night before, did not break up until after midnight. Consequently, 
she has had very little rest. The dentist, after giving the anesthetic, begins his 
operative procedure. Just before making the incision, the scalpel is dropped on 
the floor. There is a frantic search for a duplicate sterile scalpel or a hasty 
sterilization of the one that was dropped. During the operation there is more 
hemorrhage than was anticipated, necessitating the frequent use of sterile (?) 
sponges. Before finishing, available sponges are used up and again a delay 
occurs while preparing additional ones. Finally the incision is sutured, but 
before complete closure the suture slips out of the needle. A difficult and awk- 
ward attempt is made to rethread it, because an additional sterile one already 
threaded is not at hand. Meanwhile the patient has been observing these difficul- 
ties and noting them mentally. These errors are not farfetched, but may and 
do oceasionally occur. The operation completed, Mrs. J. may be sent home except 
for the fact that her husband is late in calling for her. She is under the full 
influence of the premedication and in no condition to leave the office by herself. 
If the operative shock was severe and Mrs. J. faints, an additional complication 
and delay occurs. Cardiae or respiratory stimulants may be needed. If they 
are not handy for emergency use, wishing will not produce them. When Mr. J. 
finally arrives (one-half hour late) Mrs. J. is sound asleep, having oceupied a 
much needed rest room or perhaps a chair in the reception room. If in leaving 
she makes her exit through a crowded reception room, her apparent condition 
creates much wonder and comment. When she arrives home, she lies down and, 
because she is still sleepy, forgets to apply the ice bag as advised. At three- 


thirty the children come home from school demanding the usual attentions, 


which she is in no condition to give but has no alternative. For the balance of the 
afternoon and evening she obtains little rest. The anesthetic has worn off and 
the postoperative pain is becoming rather severe. Her face is swollen, possibly 
discolored and when her neighbor stops in to solicitously inquire, she is met with 
a sorry-looking spectacle that is a poor advertisement for the doctor. 

Without carrying this picture any further, let us consider the same case 
under hospital routine. Mrs. J. is sent into the hospital the evening before the 
operation, about 4 p.m. Directions are left for urinalysis, bleeding, clotting time 
and any other tests that may be necessary. <A high carbohydrate meal is ordered 
to build up the glycogen reserve. A grain and one-half of sodium pentobarbital 
is prescribed to be taken at 9 p.M., thus assuring a good night’s sleep. Directions 
are left for administration of 44 grain morphine sulfate and 29 grain atropine 
to be administrated by hypodermic at 7:30 a.m. the following morning. Opera- 
tion is scheduled at 8 a.m. As the doctor enters the operating room after pre- 
liminary serubbing, the patient is found on the operating table (or dental chair 
if preferred), she is draped in a sterile gown, head and eyes are covered (unless 


Hospitalization for Dental Surgical Cases 669 


otherwise directed) and is usually calm or even sleeping. In the course of the 
operation, if the scalpel is dropped, a duplicate sterile one is immediately avail- 
able. The same is true of needles, sutures, and sponges. The chain of asepsis is 
unbroken. Many willing trained hands are present to take care of any need or 
emergency. Immediately following the operation, the patient is taken to her 
room where the prescribed cold applications are applied. In all probability the 
balance of the morning will be spent in sleep. If pain becomes severe, codeine 
may be administered. The dentist will be back at his office by 9 or 9:30 a.m. and 
there is no disruption of his routine. He will see the patient the same evening 
on his way home. Postoperative care and diet has been followed and usually 
Mrs. J. will be found to be quite comfortable. She may be dismissed from the 
hospital at the discretion and direction of the surgeon. Neither of these situa- 
tions have been greatly exaggerated, and the first is certainly within the ex- 
perience of most of us. 

The usual response received from the patient is one of gratitude for the care- 
ful attention and service he has received. He may even note the comparative 
degree of greater operative and postoperative comfort. These patients, after 
such an experience, will often ask for hospitalization if subsequent surgery is 
necessary. As before mentioned, we do not wish to create the impression that all 
eases should indiscriminately be sent to the hospital. Rather, we should select 
carefully those in which extensive operative procedure is necessary and where 
considerable postoperative discomfort or complications may be expected. We 
wish to stress the fact that so many patients are being operated on in the office, 
to their detriment, whereas, it would be to their best interest to have been hospi- 
talized. Too often this is the result of the dentist fearing to suggest the hospital 
to th patient. We must be ever alert to prevent ourselves from developing habits 
that may be objectionable or at least leave much room for improvement. If we 
would be a little less hasty in our diagnoses and decisions, and give more time 
to a fuller consideration of the case, we would find ourselves changing many of 
our habitual procedures. By giving this matter more thought we will find that 


many of our patients and ourselves are benefiting by the additional care we give 


them. 


634 N. GRAND 


INCISIVE CANAL CYSTS 


M. Couen, D.M.D., Boston, Mass. 


NCISIVE canal cysts were first described in 1914 by Meyer, who, in 1931, 
= reported a more complete study based on dissected specimens. Other im- 


portant contributions to the clinical and histopathologic studies of incisive 
eanal cysts were made by Rydzek (1923), Rawengel (1923), Kronfeld (1928), 
Sehroff (1929-1930), Noyes (1935), Stafne, Austin, and Gardner (1936), and 
Thoma (1941). 

Rydzek (1923) demonstrated that in the human fetus wide communications 
exist between the oral and nasal cavities after fusion of the palatine processes 
of the maxilla. These are the nasopalatine ducts which in certain animals 
(dogs, rabbits, and monkeys) persist through life. 

In humans, however, these ducts usually become obliterated in the first 
year of life. When they occasionally persist, they pass from the nasal to the 
oral cavity, and open as two small slits in the mouth on each side of the papilla 
palatina. 

Rawengel (1923) made serial sections on twenty-seven human necropsies, 
nineteen newborn, and eight adults. His findings were as follows: in five of 
the newborns, he found a passage from the nasal to oral cavity; in three adult 
cases, no opening at all; fourteen showed a blind sae from the nasal side; and 
in four eases, a blind sac from the mouth. His studies also demonstrated that 
there are various types of epithelium in the incisive canal which may give rise 
to cysts. Epithelium may be derived from the nasopalatine ducts or their 
remnants, or from epithelial cell rests which become enclosed when the median 
primary and two lateral plates unite during embryonic development. These 
cell rests may be stimulated and give rise to cysts in later life. 

Noyes (1936) found the nasopalatine duct and canal when he made serial 
sections in newborn infants. He was not able to demonstrate any communica- 
tion between the oral and nasal cavity in his studies. 

Burket (1937) made studies on thirty-five human necropsies, ages ranging 
from thirty-two to seventy-three, and found portions of the rudimentary 
nasopalatine duct or cystic structures in twenty-one of the cases. 

Thoma in 1941, while working on autopsy material collected in the Depart- 
ment of Oral Pathology, Harvard Dental School, demonstrated an incisive 
eanal cyst radiographically in the anterior portion of an excised maxilla. This 
specimen was cut in an oblique frontal section, for histopathologic studies, and 
showed an incisive canal cyst consisting of a connective tissue sae which was 
lined with epithelium. 

ETIOLOGIC FACTORS 

Trauma of the papilla palatina due to irritation during mastication, ill- 

fitting dentures, or mouth infection may cause occlusion of the openings of the 


From the Dental Clinic of the Beth Israel Hospital. 
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nasopalatine ducts, thereby causing cysts by retention of the secretion from 


the mucous glands which are located in the incisive canal. 
DIAGNOSIS OL INCISIVE CANAL CYSTS 


Incisive canal cysts can be differentiated first from median cysts, which may 
occur anywhere within the median suture of the palatine bones anterior or poste- 
rior to the incisive canal region, and second from cysts of the palatine papilla 
which do not show on the roentgenogram. Incisive canal cysts oceur in either 
dentulous or edentulous mouths and are not of odontogenie origin. They may or 
may not give rise to clinical symptoms. Occasionally the patient may complain of 
a salty or disagreeable taste which occurs when the cyst is infected. Later, the 
palatine papilla may swell and pressure on this area may cause pus to exude. 
In most cases, pain is absent, but when it does occur, it is of a reflex type 
manifesting itself on the bridge and side of the nose, and over the eyes. There 
may also be vague pain in the anterior portion of the maxilla. 

The x-ray is necessary for the diagnosis of incisive canal cysts. Stafne 
et al. point out that its image is not always constant, but that the major- 
ity of these cysts are situated in the midline extending laterally in a sym- 
metrical manner. When the cyst extends to only one side of the median 
line, its origin is probably from a single nasopalatine duct. In rare in- 
stances, one may find on the roentgenogram a heart-shaped area which is a 
double cyst caused by involvement of both nasopalatine ducts. The incisive 
canal eyst should be differentiated also from the radicular cyst. This is 
often difficult, because the apices of the incisor teeth in the small intraoral 
film seem to protrude into the cystic area. A mistaken diagnosis may lead to 
unnecessary devitalization or loss of incisor teeth. When an incisive canal 
cyst is suspected, a large intraoral film should be used; a pulp tester also will 
aid in establishing the diagnosis. In the edentulous jaw, this cyst appears 
nearer the alveolar border than in the dentulous one. This is not caused by a 
change in the location of the cyst, but by resorption of the alveolar process 
after the teeth are lost. 

Incisive canal cysts, like odontogenic cysts, are surrounded by a layer of 
cortical bone which produces radiographically the light line around the eystie 
area. In the edentulous jaw, these cysts can enlarge to considerable size as in 


the case reported by Dr. Levine and me in 1936 and also by Worth in 1939. 


HISTOPATHOLOGY OF INCISIVE CANAL CYST 


The histopathology of the incisive canal cyst is of interest. The cyst wall 


is composed of a thick membrane of connective tissue, and in it may be found 


groups of mucous glands and accessory cysts with mucoid contents as described 
by Stafne et al. The epithelial lining of the lumen varies, being either 
squamous, transitional, or ciliated columnar epithelium. Squamous or transi- 
tional epithelium is found in eysts arising near the oral part of the incisive 
canal; ciliated columnar epithelium is found in eysts derived from a cord ex- 


tending down from the nasal cavity. 


M. Michael Cohen 


CASE REPORT 


S. B., a 53-year-old Jewish cantor, with a past medical history of nephro- 
lithiasis and renal glycosuria, complained of a very disagreeable taste in the 
mouth, which at times was accompanied by a puslike exudate, the source of 
which he did not know. 

Local Examination.—Oral examination presented an unclean mouth, with 
a marked gingivitis and considerable serumal caleulus on the teeth. There were, 
however, no suppurative periodontal pockets. The mucosa in the region of the 
incisive canal appeared red and slightly swollen, and digital pressure on this 
area caused a foul-smelling pus to exude. A provisional diagnosis of an 
infected incisive canal cyst was made. 


Fig. 1.—Intraoral roentgenograms showing large cyst in the incisive canal region with apparent 
protrusion of right maxillary incisor root into cystic area. 


Fig. 2.—Large intraoral x-ray showing an infected incisive canal cyst of nonodontogenic origin. 


Roentgen Examination.—X-ray examination of the mouth by intraoral 
films showed several carious teeth and a cystic area in the region of the incisive 
canal (Fig. 1). The maxillary right central incisor root appeared to extend 
into the cystic cavity. Pulp and thermal tests indicated that the tooth was 
vital. A large intraoral roentgenogram (Fig. 2) showed a cyst in the midline 
of the incisive canal region, but the outline of the cystic cavity on the posterior 
right border was not clear, suggesting evidence of bone pathology due to the 
suppurative cystic contents. 
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The anatomic location of the cystic area, plus its outline, substantiated 


the impression that this was an infected incisive canal of nonodontogenic origin. 


Operation—Under procaine anesthesia, the gingiva of the maxillary in- 
eisors was separated interproximally so that the lingual mucoperiosteum could 
be elevated to expose the palatal bone and give access to the incisive canal 


(Fig. 3). 


Fig. 3.—Incisive canal after removal of cyst. 


Fig. 4.—Low power photomicrograph of cyst wall showing bundles of collagen fibers. 
The cyst could be readily seen in the incisive canal and was completely 
The mucoperiosteum was then replaced, and the lingual papilla 


enucleated. 
Since healing was unevent- 


was sutured interproximally to the labial gingiva. 
ful, the sutures were removed within five days. 
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M. Michael Cohen 


Pathologic Examination—The specimen consisted of several pieces of 
tissue which were preserved in formalin. Sections were made and stained with 
hematoxylin and eosin. 

Microscopie examination showed a fibrous connective tissue sac, composed 
of collagen fiber bundles, and lined with ciliated columnar epithelium. This 
microscopic appearance was consistent with that of incisive canal cysts arising 
from the nasal portion of the nasopalatine ducts or its remnants, as shown 


in Figs. 4 and 5, 


Fig. 5.—High power photomicrograph showing ciliated columnar epithelium with which the 
lumen of the cyst sac was lined. 


CONCLUSION 


This case demonstrates the importance of utilizing clinical roentgenographic 


and microscopic aids to obtain an accurate diagnosis in cases of incisive canal 


cysts. 
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A CASE OF ALVEOLAR ATROPHY OF UNKNOWN ORIGIN IN A CHILD 


EK. C. Woops, D.M.D.,* anp W. R. J. Watuace, D.D.S.+ 
RocHESTER, N. Y. 


CCORDING to Kronfeld,' ‘‘alveolar atrophy is caused by resorption of the 

alveolar bone with insufficient bone regeneration.’’ Four general types are 
recognized by him. These include: (1) Physiologie alveolar atrophy during 
the general involution with advancing age, (2) Alveolar atrophy caused by in- 
flammatory processes in the gingival tissues, (3) Alveolar atrophy due to exces- 
sive occlusal stress, (4) Alveolar atrophy as a symptom of a systemic disturb- 
ance. 

The ease about to be reported concerns itself with alveolar atrophy in a 
child, a condition which heretofore has received secant attention in the literature. 
It is hoped that reporting this case in some detail will result in the recognition of 
similar cases and that the discovery of common features may increase our 
knowledge of the etiology of the condition. 


CASE REPORT 


J. P., an Italian boy, aged 10 years, born and residing in New York State, 
was first seen in the dental clinic of Strong Memorial Hospital on Mareh 28, 
1941, having been referred by the Rochester Dental Dispensary. 

Chief Complaint.—Loose teeth. 

Present Iliness.—With the exception of the present complaint the patient 
appears to be well developed and enjoying good health. Questioning indicates 
that the eruption of the deciduous teeth began at 7 months and followed the 
normal pattern. It was noted that the gingiva surrounding the deciduous denti- 
tion showed a continued inflammation, and some time between the second and 
third year the deciduous teeth loosened progressively and were finally exfoliated. 
Macroscopic evidence of normal root resorption was lacking. During the period 
from 3 to 7 years, at which time the permanent teeth started erupting, the patient 
was completely edentulous. Since the eruption of the permanent teeth, the 
surrounding gingivae have been inflammed, and bleed easily when brushed. As 
a result, a definite preference for soft foods has arisen. A few weeks previous 
to the visit to this clinic, the condition became aggravated. One week before the 
case came to our attention, a small, painless swelling developed on the right jaw 
which disappeared without treatment. 

Past History—Prepartum: no injuries, illnesses, or evidence of dietary 
deficiencies in the mother of the patient are recorded. 

Birth: There is evidence of normal delivery in the hospital after a full- 


term pregnancy with no injuries or asphyxia. 


From the Division of Oral Surgery, Strong Memorial Hospital, and University of Rochester 
Medical School, Rochester, New York. 

*Carnegie Clinical Fellow in Dentistry. 

+Consultant in Dental Surgery. 
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Newborn period: No record can be found of jaundice, cyanosis, convulsions, 
or bleeding, but during the hospital stay the baby had a toxie erythemia, im- 
petigo, and an abscess on the right buttock. 

Nutrition: The patient was breast fed for seven months then changed 
to a formula, and weaned at 18 months. Cod liver oil and orange juice were 
given daily. The patient gained satisfactorily and had no vomiting, diarrhea, or 
eczema. 

Development: The first teeth appeared about 7 months of age. The child 
talked at about 1 year, and walked at 13 months. At present he is in the fifth 
grade at school and is getting along well. 

Infections: Several infections have been noted; these include (1) whooping 
cough at 6 years, (2) chicken pox at 7 years and (3) measles at 8 years. The 
patient has two to three boils each year, usually on the neck, back, and legs. 
During the last winter he had influenza. 

Habits: The habits of the child are essentially normal. He has a good 
appetite ; his bowels are regular; and he sleeps about ten hours a night. 

Family History.—On questioning the parents of the patient, there appears 
to be no history of tuberculosis, syphilis, rheumatic fever, allergy, nephritis, 
mental diseases, or premature loss of teeth, in the family. 

The chart below presents the family (Fig. 1). 


FAMILY CHART 


FIRST YD 
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L&W = LIVING AND WELL O FEMALE | MALE 4 DEAD 
Fig. 1. 


Physical Examination—General: The patient is a well-developed, alert, 
and cooperative male who is not sick—temperature (rectal) 38° C., pulse 112; 
respiration 26; blood pressure 100 systolic, 65 diastolic. Skin: There are 
numerous sears on the neck, back, and legs from boils. The skin on the soles and 


palms since birth has been dry, thick, cracked, and scaly. 
Nails: dry and show longitudinal striations. Hair: very light blond and 
thin. Glands: anterior and posterior cervical are slightly palpable. Head, 


ears, eyes, nose, neck, chest, lungs, heart, abdomen, genitalia, extremities, neuro- 
logic signs are all negative. 


JOOUNOOC 
Law HYPER- Law 
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Oral Examination.—Lips negative. Mucous membrane negative. Gingiva 
around the anteriors and molars is highly inflammed, smooth and edematous, but 
does not bleed too easily. 

Peridontium: marked peridontoclasia and gingivitis. The pockets around 
the teeth vary from 3 to 7 mm. in depth, and a moderate amount of white, pus- 
like debris may be manually expressed from them. 

Teeth are well developed and free from active caries. There is a slight 
amount of soft salivary calculus around the erupted teeth. 


Fig. 2. 
CHART OF THE TEETH ON EXAMINATION 
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Saliva is rather viscid and has a pH of 7. It is present in normal amount. 

Occlusion: The occlusion is poor. The few teeth that have erupted are 
loose and show evidence of migration. The relation of the maxillae to each 
other is normal. The bite appears to be closed approximately 4 or 5mm. A 
diagrammatie chart of the oral examination is seen in Fig. 2. 

Laboratory Findings—Blood: Red blood cells 4,750,000; hemoglobin 14 
Gm., no poikilocytosis or anisocytosis; white blood cells 13,000; neutrophiles 60 
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per cent; lymphocytes 36 per cent; monocytes 3 per cent ; eosinophiles 1 per cent. 


Wassermann and Kahn tests are negative. Calcium 10.1 mg. per cent, phos- 


phorus 5.2 mg. per cent, phosphatase 12 mg. liberated by 100 ¢.c. plasma. 


Vitamin C 85 mg. per cent. Cholesterol 144 mg. per cent. Fatty acids 498 mg. 
per cent. 
mg. 
Glueose tolerance test— Fasting 68 
ly hr. 117 
2 hr. 106 
3 hr. 69 
4 hr. 62 
gamma 
Vitamin A absorption test— Fasting 7 
2 hr. 19 
3 hr. 73 
4 hr. 90 
8 hr. 140 


Carotene 76 gamma per 100 ¢.c. Xanthrophyll 40 gamma per 100 ¢.c. Urine: 
clear, yellow, acid, specific gravity 1,017. No albumin, sugar, acetone, red 
blood cells, white blood cells, casts or crystals. Stools: Brown, no gross blood, 
pus, parasites, red or white blood cells and a negative guaiac. 


Bacteriologic findings: Nose, pneumococcus, type 29. Throat, Strepto- 
coccus viridans, Staphylococcus aureus, and para infl. Mouth, Bacillus 
acidophilus, Staphylococcus albus, Bacillus fusiformis, Vineent’s spirilli, Strept. 


& 
Fig. 4 
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Basal metabolism: -—13 per cent (Benedict-Roth). 

Psychologie: normal. 

Skin tests: Tubereulin, Schick, and Dick negative. 

Roentgen Examination.—Long bones and bone age: According to the 
maturation chart (Todd) the bone age of the left wrist is 9 years and 9 
months. In general, the long bones with the exception of the tibia show a solid 
cortex with normal density and trabecular structure, and present an essentially 
normal configuration. The tibiae are unusually heavy, being actually broader 
than the femur above. They are otherwise normal. 

Stereo-laterals of the skull: The bony structures of the vaults are within 
normal limits. The diploic pattern of the bones is rather coarse, but within 
the realm of normality. No changes are seen in the sinus structures. The sella 
turcica is normal in size and shows no evidence of erosion of either the anterior 


or posterior clinoids. There is no evidence of intercranial pressure. 


Fig. 5. 


Teeth: There is complete absence of deciduous teeth and the permanent 
teeth are in various degrees of eruption. In the anterior region the alveolus is 
practically nonexistent, and in the maxillary molar area there is no bony at- 
tachment to the fully erupted first molars. These x-rays suggest a diffuse 
atrophy of the alveolus; the remaining part of the jaw is essentially normal. 
The calcification and position of the unerupted teeth are essentially normal. 
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Diet—A sample weekly diet obtained from the patient showed no out- 
standing deficieney or excess. 

Treatment.—Since the etiology of the condition was undetermined, the 
course of treatment was necessarily empirical. Both local and systemic therapy 
were attempted. The teeth were scaled, the pockets cleaned of debris and 
topical applications of 7 per cent chromic acid and gentian violet applied. 
These treatments were supplemented by frequent mouthwashes of sodium 
perborate. Poly vitamin capsules (A, B, C, D, three times a day), vitamin 
E (200 mg. per day), and dicalcium phosphate tablets were added to the 
usual diet. 

The maxillary first molar teeth which had hopelessly loosened have been 
extracted. The roots of these teeth showed several areas of irregular resorption. 


Fig. 6. 


Prognosis —To date, the progress of the condition has continued unabated, 
and it is evident that the anterior teeth will have to be removed. The prognosis 
is most unfavorable and an early loss of all permanent teeth is expected. 


Discussion.—Upon reviewing the history and laboratory findings no posi- 


tive diagnosis can be made. However, certain possibilities present themselves. 
At first a vitamin C deficiency was considered. This was abandoned since the 
blood level was normal, and there was no evidence or history of other accom- 
panying symptoms of such a deficiency. The known blood dyserasias are ruled 
out by the essentialiy normal blood picture and lack of usual symptoms. The 
slightly elevated phosphorus and phosphatase values suggest an abnormality of 
parathyroid, but failure to demonstrate other skeletal abnormalities does not 
uphold this hypothesis. 
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It is conceivable that the boy has a congenital inability to develop alveolar 
process. If this is so, the teeth on erupting have no bony support, the gingiva 
thus becomes detached from the teeth, and pocket formation and subsequent 
gingivitis result. 

From the infectious viewpoint, there is evidence, as shown by his numerous 
boils, that his resistance to low-grade infections is below par. The periodontal 
condition may be the result of a synergistic action of various oral bacteria. 


Fig. 7. 


It is also possible that the condition may be the result of the increased 


activity of sex hormones, since recent work indicates that the phenomenon of 


calcification is markedly influenced by both estrogens and androgens.’ 
Summary.—An unusual case of advanced alveolar atrophy in a child has 
been reported in detail. The etiology of the condition remains obscure and 


treatment has not been successful. 
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THE USE OF SULFONAMIDE DRUGS* 
MAXWELL FINLAND, M.D., Boston, Mass. 


HE sulfonamide drugs have given us tools for the management and cure of 

bacterial infections which have never before yielded so well ; and in some cases 
infections that have been invariably fatal now have a high incidence of recovery. 

The marvelous effects of these drugs are due to their action on bacteria. 
This action results in the arrest in growth of bacteria, or rendering them en- 
tirely harmless from the point of view of the body. The earliest use of sul- 
fanilamide was introduced for the treatment of hemolytic streptococcus infee- 
tions. Bacteriemia, which previously had a high fatality, is now cured by 
sulfanilamide. Sulfanilamide, in the test tube, in optimum concentrations, 
‘auses complete destruction of bacteria, provided the amount and concentration 
are within certain limits. The higher the concentration, the greater the bac- 
tericidal effect; the larger the number of bacteria, the less the effect of the 
drug. 

In general, any drug used in the treatment of bacterial infections has two 
distinct activities: one is on bacteria, the other on the host and its tissues. The 
first action is called hacteriotropic, the second, organotropic. It is readily evi- 
dent that these drugs, though very effective on bacteria, have certain deleterious 
effects on tissues. These are the toxic effects of the drugs given by mouth or 
parenterally. 

TOXIC EFFECTS 


The toxic effects of sulfanilamide are now well recognized. Sulfanilamide 
causes ¢vanosis in all patients getting adequate amounts of the drug. 

Effect on red and white cells—Sulfanilamide may produce a very rapidly 
advancing hemolytic effect on red cells, causing anemia, hemoglobinuria, giv- 
ing a port-wine colored urine, accompanied by hemoglobinemia. There is a 
stimulation of bone marrow, accompanied by reticulocytosis and leucocytosis. 
This is a very severe type of reaction occurring most often with sulfanilamide. 
Sulfapyridine causes similar anemias much less often, and sulfathiazole, not 
at all. 

The acute hemolytic anemia calls for immediate cessation of the drug. 
The administration of alkali tends to decrease the delayed serious effects of this 
kind of reaction. In cases of this sort where blood is destroyed immediately, if 
the patient does not die immediately, he dies a delayed death due to plugging 


of the tubules with hemoglobin. Giving large amounts of alkali will cause 


*Abstract of remarks made at a graduate seminar given to members of the Massachusetts 
Dental Society at the “oston City Hospital, 

Assistant Professor of Medicine, Harvard Medical School, Chief, Fourth Medical Service, 
Boston City Hospital, Assistant Physician, Thorndike Laboratory, Boston City Hospital. 

Lecture delivered before Massachusetts Dental Society 1941 Educational Course, Boston 
City Hospital, Boston. 
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hemoglobin to be excreted from the tubules. Patients usually die of uremia 
within five to eight days. Red urine is the first manifestation. 

Another toxic effect is a slowly developing anemia, most marked, also, with 
sulfanilamide. In the white blood cells, agranulocytosis may develop, which, if 
allowed to progress, may be fatal. The serious type, where most granulocytes 
are destroyed, usually occurs near the end of the second week of treatment. 
Daily white counts should be taken after the second week. If the white count 
suddenly drops from 10 or 15,000 to about 3,000, the drug should be stopped 
immediately, fluids given, and perhaps nucleotide, which stimulates the bone 
marrow, should be administered. 

Other toxic manifestations of the drug involve the fact that it is excreted 
and concentrated in the urine. The urine may have a concentration of 500 to 
700 mg., while the blood level is only 3 to 5 mg. per cent. The drug may be 
precipitated anywhere along the urinary tract: in the bladder, tubules, ete. 
Much of it is in the acetylated form which is less soluble than the nonacetylated 
form. Long thin needle-shaped crystals of drug may actually stick into the 
cells, causing hematuria, renal colic, anuria, or oliguria. Sulfathiazole is very 
rapidly excreted; even the nonacetylated forms may be excreted beyond the 
saturation point. When precipitated in the renal tubules, anuria and oliguria 
may occur. This complication is very important. It is to be remembered that 
when drugs are given to most patients, the concentration of the drug is impor- 
tant. Give at regular intervals. A four-hour interval is essential for most 
drugs now available. 

Recently, there has been introduced the local use of the drugs. If there are 
regions of the mouth or anywhere with localized cellulitis, the treatment is by 
enteral or parenteral administration of the drug. The effect is through the level 
in the blood. In the cells the concentration is the same as in the blood. It has 
been said that these drugs do not act on focal infections. Abscesses contain 
substances which inhibit the action of these drugs. Actually they ean inhibit 
very high concentrations of the drugs. The number of organisms which these 
abscesses contain is very large. These are the two factors involved: the large 
number of bacteria, and the presence of inhibiting substances. The only pos- 
sibility of overcoming these is by implanting the dry powdered drug, as in com- 
pound fractures or where there is necrosis. The only question then is whether, 
in the concentration of drug at the site where it is put in locally, the drug is 
organotropic. Even in the large amounts used in compound fractures, the 
organotropie effect is probably not very important. 

It is questionable whether healing is significantly delayed. Usually there 
is an exudate which causes granulation tissue to form in a more or less normal] 
manner so that the wound heals properly. Whether this will work in mouth in- 
fections is not yet well known. It is fair to postulate that organisms not affected 
by the general use of the drug may be affected by local applications of powdered 
drug. The amount of knowledge so far available should stimulate further re- 
search on mouth infections. 
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DEHYDRATION 


JosePpH B. Barron, D.M.D., Boston, Mass. 


HE problem of dehydration is of concern to the dentist, especially one prac- 

ticing oral surgery. The lack of body water manifests itself often very 
subtly, but definitely. The object of this paper is to summarize briefly the 
various aspects of dehydration—physiologic chemistry, etiology, symptoms, oc- 
currence, and treatment. 


PHYSIO-BIOCHEMISTRY 


The physio-biochemical aspect is quite complex. To the average person 
dehydration means only lack of water; to the surgeon there is involved the 
problem of body water and its metabolites. Seventy per cent of the body weight 
is made up of water, distributed as follows: 

Blood plasma ) per cent 
Interstitial fluid 15 per cent 
Intracellular fluid 50 per cent 

By analysis,® the total fluids excreted and actually lost by a 150-pound adult 
over a period of twenty-four hours is between 1,050 and 7,800 ¢.c. This is from 
the urine, feces, perspiration, insensible perspiration, or through the lungs and 
skin, and, in the lactating female, milk. Also, analysis has shown that the same 
subject has a secretion and reabsorption of fluid from saliva, gastric, intestinal, 
and pancreatic secretions, and liver bile—all amounting to from 3,000 to 8,300 ce.e. 
The total fluid turnover per twenty-four hours is then 4,050 to 16,100 ¢.c. But, 
since all fluids lost or secreted are done so by way of the blood stream, and the 
blood plasma volume is but 3,500 ¢.c., adequate fluid supply and efficient resorp- 
tion of fluids is necessary to maintain plasma volume equilibrium. Under normal 
circumstances, the minimum intake of fluid and fluid-yielding solids is about 
4,500 a day. 

In the dehydrated person, however, quality as well as quantity of fluid is 
important. The etiology of the dehydration, the status of health of the body 
organs, and the physico-biochemical processes of electrolytes, colloid osmotic 
pressure, hydrostatic pressure, permeability of cell membrane are all involved. 
Dehydration has been defined as a ‘‘condition resulting from the loss of body 
fluids and their contained electrolytes.’’ 

Normally, interstitial fluid acts as the reservoir or shock absorber for 
dehydration of the plasma volume. Although most of the water content 
of the body is in protoplasm, little of it goes to support a plasma volume 
deficiency. This homeostatic relationship between the plasma and interstitial 
volumes, but not the intracellular fluid, may be explained by the following 


eharts of Gamble? (Fig. 1). 
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In the analysis of the electrolytic components of the different fluid reser- 
voirs, both the blood and interstitial fluids have as the predominant negative 
ion, chloride. In the intracellular fluid, the chief negative ion is phosphate. 
The predominant positive radicle in the blood and interstitial fluid is sodium; 
and that in the intracellular flu’, potassium. It has been stated that the potas- 
sium found in muscle does not replace the sodium of the blood and tissue spaces. 
Therefore, in order to maintain the chemical equilibrium by ionic shifts, the 
homeostatic relationship between the vascular and interstitial elements must be 


utilized. 


HCO, HCO, Na 
Ci 


HPO, 


La 


Me 


Intrecellular 


Fluid 


(From Gamble.) 


Thus, we see that the predominant basie radicle is sodium, and acid radicle 
is chloride. This brings up the vital problem of all ionie solutions—that of 
hydrogen-ion concentration or pH. If excess chloride is lost, as through vomit- 
ing of gastric contents, there is then a proportionate increase of sodium in the 
blood, with a consequent alkalosis. Conversely, excessive loss of sodium, or 
inerease of chloride results in acidosis. Normally, the various buffering mecha- 
nisms of the body—the blood, kidneys, lungs—compensate for variations in pH. 
The bicarbonate ion is probably the most important of the buffering chemicals. 

ETIOLOGY 

Having in mind chiefly oral surgical patients, one may classify dehydration 
as occurring due to: 

1. Acute fever—The fever may be due to an acute alveolar abscess, in- 
fectious lesions, osteomyelitis, Vincent’s infection concomitant with a debilitating 
disease. Due to its high specific heat, water absorbs much heat and tends to get 
rid of it by evaporation, radiation, and conduction.’ Also, the heightened metab- 
olism of fever causes excessive loss of both solids and fluids. 

2. Hypoproteinemia or low blood protein concentration.—Infection may 
cause inadequate protein metabolism, and result in a lowering of the colloid 
osmotic pressure of the blood, thus increasing the dehydrative loss of fluids. 

3. Hemorrhage.—Severe, or prolonged hemorrhage, due to gross loss of 
blood and its chemical elements, may result in secondary anemia and dehydration. 
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4. Fluid lack.—In oral surgical lesions, where swellings of the floor of the 
mouth or tongue oceur, as due to cellulitis, laryngeal edema, Ludwig’s angina, 
carcinoma of the tongue, the patient is often unable to swallow fluids. Here, 
low intake, plus fever, reduces the fluid volume of the body. 

). Psychic disturbances.—Fear, pain, syneope, while in themselves are not 
the more important causes of dehydration, nevertheless, if superimposed on 
the other factors, aid in diminishing the fluid volume. They may cause a 
depressant effect on the fluid distribution. 

6. Anesthesia.—Prolonged anesthesia results in acidosis due to the inereased 


earbon dioxide content of the blood, and decreased oxygen supply. Acidosis 


may result in dehydration. Maddock and Coller have found that in surgical 


patients, about 1,000 ¢.c. of fluid is lost during and for four hours after operation. 
About 700 c.c. of this is lost through the lungs. 

7. Excessive vomiting, diarrhea, burns, and surgical shock may cause dehy- 
dration. As for the incidence of dehydration met with in oral surgical cases 
in war, we are all aware of the privations undergone by a man in battle. Neither 
food intake nor water supply is adequate. Diseases, dysentery, and fighting 
locations are all conducive to dehydration. The injured man, perhaps in shock, 
may have to be brought a considerable distance to a base hospital before adequate 
care is given. 

Even though the type of dehydration may not be severe enough to endanger 
the life of the patient, we are still faced with the deleterious effect of fluid lack 
on the healing processes. Dehydration has a marked inhibitory effect on the 
processes of repair in general. The viscosity of the blood is increased and the 
rate of physiologic reaction is altered. In hypoproteinemia, the altered colloid 
osmotic pressure of the blood allows for edema of the wound, and consequent 


interference with fibroblastic action and sear formation. 
SYMPTOMS 


The symptoms of dehydration? are increased concentration of urine, thirst, 
dryness of the mucous membranes of the mouth, and, since the amount of 
perspiration has been decreased, elevated temperature. In the more severe cases, 
there are toxemia-like symptoms, drowziness alternating with irritability, convul 
sions, then coma. 


TREATMENT 


In most oral surgical cases, the need for fluid increase can be remedied by 
administration of fluids by mouth. If plenty of liquids, especially fruit juices, 
are given, adequate fluids, alkali, sugar, and saline are obtained. The addition 
of milk and other essential elements will give us an abundance of protein, 
vitamins, ete. However, in some cases of severe infection, as cellulitis—especially 
in children—fractures, with edema of the throat, we have given fluids other than 
by mouth. The following methods* may be used: 

1. Proctoclysis.—Rectal administration has been discontinued due to un- 


certainty of amount of absorption. 
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2. Hypodermoclysis.—This has been found by the surgical service to be 
too uncomfortable for the regular administration of parenteral fluids. 
3. Intravenous infusion.—This remains, in most eases, the method of choice. 
Contraindications to this latter method are: 
Congestive heart failure 
Pulmonary edema 
Extensive kidney damage 
Ascites 


When one is aware of the harmful effects of excess administration of fluids,‘ 


solutions properly prepared give excellent results. The type of fluid, rate, and 


amount of flow can be accurately controlled. The type of solution depends on 
the condition of dehydration and the types of electrolytes lost. 

1. When there is fluid and blood loss, 6 per cent gum acacia may be given 
for emergency, as the gum acacia maintains its volume over a length of time.* 

2. in high fevers where the rate of metabolism has been increased, where 
ketone bodies, fatty acids resulted, using up all the available base and causing 
acidosis; dextrose, glucose, or saline solutions of sugars may be used. Five to 
ten per cent of glucose or dextrose is given, but not so fast as to suddenly exceed 
the kidney threshold. The action of the sugar is to reduce the acidosis by 
reducing the rate of ‘‘protoplasmic destruection.’’? Used with saline, the sugar 
restores the volume flow and plasma volume, thus enabling the kidney to control 
the proper retention and excretion of material supplied by the salt, and also to 
combat ketosis (Gamble). 

3. In the majority of cases, the kidney can take care of acidosis and 
alkalosis. And for the dehydrated patient, physiologic saline is the most widely 
used of the intravenous solutions. 

4. In severe cases of acidosis, solutions of sodium lactate, or sodium biecar- 
bonate may be used. 

As for volume, normally about 5,000 ¢.c. per 24 hours may be given. Finally, 
according to Moore,°* the amount of fluid, whether given enterally or parenterally 
should be of such a quantity that the urine should never have a specifie gravity 
greater than 1.015 or an excretion of less than 1,500 ¢.c. daily. 

In conclusion, it must be realized that dehydration is a problem to be 
recognized in oral surgery. 
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SURGICAL PROSTHESIS 


Henry J. Carney, D.M.D., Boston, Mass. 


URGICAL prosthesis is a subject well known even by the earliest practitioners 

of dentistry and surgery. It is a particular specialty that must be co- 
ordinated with operative dentistry, prosthetics, orthodontics, and surgery. It is 
the dentist upon whom the final success depends, as his skillful diagnosis and 
prognosis of the patient formulates the end result. 

Patients who report to a hospital clinic with various types of maladies or 
deformities, seek comfort and help from the profession for afflictions which may 
be of a congenital or an acquired nature. Some of these are the loss of an ear, 
a cleft palate, the result of resection of upper or lower jaw, the loss of an eye or 
nose, ankylosed jaw, malformations of jaw through faulty occlusion or the result 
of nonunion due to fracture and loss of tissues from cancer of the head or neck 
or excision of another neoplasm (Figs. 1 to 6), not to speak of cases due to 
automobile or airplane accidents. These cases have an individual character and 
are not to be found in a typical form, so that a textbook cannot give you routine 
ideal corrective methods. Also, there are various new materials that are readily 
coming into use in this work. 

The usual reasons for the correction of these defects are principally for the 
improvement of social relations of the patient in his daily life. A normal fune- 
tional life for the patient seems to be the paramount achievement of the practi- 
tioner. These patients are often monstrosities, dependent upon the assistance 
of the profession for their general outlook on life, and for their ability to sus- 
tain themselves economically. The improvement of their debilities, in turn, 
relieves the community of a burden, though it is generally necessary for those 
afflicted to depend on social service or generosity for help during the period of 
treatment. 

All sueh patients suffer from poor hygiene, whether intraoral or extraoral. 
Their teeth are neglected, and it is necessary that the patient first see the general 
dentist. He, in turn, must familiarize himself with the prognosis of such eases, 
and not shun his responsibilities merely because the case is out of the ordinary 
and because often, even at best, there may be but little opportunity for spectacu- 
lar improvement. He also must be convinced that the unfortunate individual 
needs his teeth and that general hygiene is even more important than in the 
normal individual. How often I have heard a dentist say, ‘‘You ean take care 
of these cases. I never could see any results in these patients.’’ It is true that 
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one cannot see the highly polished inlay or crown, because it may be covered with 
secretions or exudates from the mouth or nasal passages, but it is also true that 
a great deal depends upon the conservation of teeth. These patients are most 
always very grateful. They are looking to you for encouragement, and, too, they 


are sensitive, cooperative, and responsive. It is your part to jastruct them in 


practicing hygiene, and, with a little encouragement, they are sure to return for 


periodic checkups. Usually, when the prosthodontist refers the patient to the 
dentist, the general outline of the case accompanies the patient, naming the teeth 


to be extracted, those to be crowned, ete. 


Fig. 1.—After removal of adamantinoma (7?) of mandible. 

Fig. 2.—Note missing bone causes deviation off the median line. 

Fig. 3.—Spur on left buccal surface of appliance directs jaw into functional occlusion. 
Fig. 4.—Mouth closed with appliance. 

Fig. 5.—Mouth open with appliance in place. Tendercy for jaw to deviate from median 


Fig. 6.—External symmetry restored. 


Orthodontics plays an important part in the application of surgical prosthe- 
sis (Figs. 7 to 12). The construction of a simple splint may be required or the 
critical banding together of several teeth by means of bands and wires that will 
form a ball and socket joint and thus act as a replacement of a resected 
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part of the mandible. It may entail the mass movement of two or more sections 
of a cleft palate (Figs. 13 to 17) or may be used for support after a bilateral re- 
section for marked prognathism of the mandible. How frequently the ortho- 
dontist passes these cases by, and leaves an external malformation that will 
handicap a patient through life. 

Prosthetic dentistry forms an important part, a necessary foundation for 
restoration work in which the knowledge of materials to be used is important, 
and much forethought is needed. Surgery also depends on these last. The 
knowledge of materials may be used for constructing prosthesis to replace an 
eye or a nose, whether by rhinoplastie or artificial restoration (Figs. 18 and 19) 
or an ear (Figs. 20 to 24), building delicate obturators (Figs. 25 to 28) or com- 
plicated edentulous restorations. It is essential that our work is well done in 
order that the surgeon may suture and graft tissues over the underlying dental 


12 


Fig. 7.—Symmetry of face distored due to malocclusion. 

Fig. 8.—Prominence of chin. 

Fig. 9.—Splints placed in mouth before operation. Note occlusion, 
Fig. 10.—After resection and occlusion restored. 

Fig. 11.—Symmetry of face after operation. 

Fig. 12.—Profile after operation. 


structures. The general procedure involves the taking of histories, color photos, 


motion pictures, x-rays, phonographic recordings of the voice, and producing 


face casts to study the dental occlusion or relation of the jaws. 
FACIAL CASTS 
The subject that I will discuss in most detail concerns prosthetic restoration 
of facial defects. For those who are familiar with the routine facial casts 
technique, there are simplified ways afforded by the use of an agar-agar base 
material called negocoll. It was first discovered by Dr. Poller of Ziirich, Switzer- 
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Fig. 13.—Teeth in malocclusion. 

Fig. 14.—Maxillary anterior teeth removed, Cleft of soft and hard palate. Note scars on 
hard palate. 

Fig. 15.—Gold partial plate with hinged obturator of acrylic inserted. 

Fig. 16.—Desired fullness through upper lip accomplished. 

Fig. 17.—Patient ready for lip operation. 


Fig. 18.—Carcinoma of the nose. 
Fig. 19.—Prosthetic vulcanite restoration held in place with eye glasses. 
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land and is similar in structure to dentocol but is used extraorally. It is heated 
to about 100° C. and painted on the patient’s face. Then, a small square of 
Johnson’s six inch gauze is placed over the mass to reinforce it. Layers are built 
up of more negocoll and more gauze until the desired thickness is reached. The 
patient can breathe through small straws or rubber tubes inserted into the nasal 
passages or orifices provided about the nares or mouth. If there is a marked 


Figs. 20 and 21.—Right ear severed in automobile accident. 
Fig. 22.—Flexibility of gelatin restoration. Color is incorporated in ear. 
Figs. 23 and 24.—Rear and front views after restoration of ear. 


loss of tissue with considerable depth, this must be built up with interlocking 
key sections of dental compound to the general contour of the face; then proceed 


with the face cast. The use of negocoll necessitates the immediate pouring of a 


east, the negative being destroyed. The use of plaster of Paris for face casts 
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is less expensive and the negative can be poured and saved and filed for future 
use. There is an improved formula that has been worked out after Carl Dame 
Clarke, which calls for: 

Agar (powder) ounces 

Water ounces 

Borax or Zine Oxide ounce 

Phenol or Thymol grains 

Glycerin ounce 

Cotton 5 grains 

Rubber Cement ounces 

Cellucotton 4 ounce 


The rubber cement may be procured from any art, or five-and-ten cent store. 
The rubber cement should contain a resin. Instead of this, one-half ounce of 
Para-rubber in 25 ounces of benzene can be used. This takes about three days 


Fig. 25.—Edentulous cleft palate. 
9 


Fig. 26.—Prosthetic restoration with fixed obturator attached to plete by threaded wires 
and nuts. 

Fig. 27.—Occlusion with appliance in place. 

Fig. 28.—Restoration provides ample fullness for upper lip. 


to dissolve. The agar is the basic substance. When mixed with water, it liquefies 
completely at 100° C. and does not turn to gel until it reaches 42° C. Zine oxide 
increases the colloidal binding power; it also causes the mass to turn white, al- 
though it can be colored by dyes, which should be added with care lest the face 
be stained. Cellucotton and cotton hold the particles together, while phenol, 
thymol and glycerin act as preservatives, and glycerin keeps the mass moist. 
Agar and about 75 ounces of water are heated to 100° C. Twenty-five ounces of 
water plus zine oxide or borax and cellucotton and cotton with phenol and 
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glycerin are then shaken strenuously in a separate bottle to mix the cotton and 
eellucotton well. When all is dissolved, it should be poured into the agar mix- 
ture and stirred constantly at 100° C, Finally, the rubber cement is added, but 
kept off the fire. The volatile gas should be allowed to eseape, and the contents 
should be packed away to keep the moisture from evaporating. 
Usually the plaster casts are poured in colored wax with a formula which 

is as follows: 

2 Ib. of white beeswax 

l lb. of paraffin wax 
These two substances are melted, and then one pound of corn starch is added, and 
one pound of sifted taleum powder. This is mixed by stirring. Then add two 
ounces of yellow wax. Cook these ingredients in a double boiler for twenty 


minutes, and add oil color to suit. 


PHONOGRAPHS AND MOTION PICTURES 
Colored motion pictures and photographs afford excellent records to demon- 
strate tissue tolerance and improvement, or disintegration under a prosthesis. 
Phonographie recordings taken before and after rehabilitation are used on pa- 
tients who have lost palatal or pharyngeal tissues. Often these occlusal relation- 
ships cannot be taken intraorally. X-rays should be taken with and without the 
restoration. 
FRACTURES 
Fractures of the general type are usually well treated, but those due to 
carcinoma and fibrous union are somewhat difficult to deal with. A nonunited 
fracture whether acquired or due to necrosis in early life usually ends in a uni- 
lateral deformity. One finds the median line of the mandible deviated to one 
side and the chin retracted. The contour of the lower border of the mandible is 
more or less full on one side, while the opposite side is approximately flat. The 
teeth, if present, may be sound but distinctly maloeeluded. If a measurement 
is taken from the tragus of the ear to the symphysis, one will find one side 
definitely shorter than the other. Fundamentally, the primary deformity con- 
sists in the shortness of one side of the mandible, while the irregularities of the 
teeth and distortion of the face are really secondary to the delayed development 
of that side. Most all patients with this type of deformity give an early his- 


tory of infection or trauma involving the posterior part of the mandible. The 
infection probably affects one of the centers of ossification by disturbing the 
blood supply, thus causing a retarded development of that part of the mandible. 
The correction of such deformities consists primarily of lengthening the short 


side of the body of the mandible by surgical means, and secondarily, of effecting 
adjustment by means of orthodontics or prostheties. 

There are various surgical means used to elongate the short side of the 
mandible. First, the body of the mandible may be cut through vertically and 
the parts separated to the desired length and held by prosthetic appliances made 
on models before the surgery is performed. Then, a transplantation or osteo- 
periosteal graft is inserted. Another method is an L-shaped or oblique cut made 
in the body of the mandible and splints or wires used to retain the desired posi- 
tion. This method seems to be preferable because it does not necessitate a second 


operat ion. 
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I recall a patient treated at the Harvard Dental School, who was 36 years 
of age, giving a history of having had an abscessed tooth on the left side of the 
mandible at the age of six, with resulting osteomyelitis of the jaw, and consider- 
able loss of the mandible, causing a noticeable external deformity. He had a 
marked shortness of the left side, the symphysis was off the median line about 
2.5 centimeters, and the chin was retracted. The general hygiene of the mouth 
was poor with many cavities in the teeth and broken down roots. The teeth of 
the right side of the mandible were worn through to the dentine leaving an 
angle of about 30 per cent off the occlusal plane, thereby not conducive to a 
correction. Incidentally, this man served in the army during the World War 


overseas and won a Purple Cross. His first knowledge of his condition was at 


the time he reported at the school to have his teeth extracted and to have two 
plates made. We saved as many teeth as possible, temporarily, and constructed 
dental splints. He then was operated on at the Massachusetts General Hospital 
for the removal of the sear tissue and bands of adhesion, between the fractured 
ends, and the jaw was extended into the desired position holding it with 
splints previously made on models. Two weeks iater, after healing had taken 


place, the patient was returned to the hospital, and a large osteoperiosteal graft, 
taken from the tibia, was placed between the ends of the separated section of 
the mandible and sutured with catgut. After the transplantation of bone had 
healed, the teeth were extracted and two dental plates inserted, with a very 
pleasing result. 

Another case that we are treating just now is quite interestng. Some 
fifteen years ago a patient had an excision for carcinoma of the antrum, in- 
cluding the complete resection of the orbit, and extending downward through 
the palatal structures, about three-fourths of the palatal bone, besides the 
septum of the nose. In addition, the patient had marked ankylosis of the jaw. 
The first step in this reconstruction was to make a palatal stay plate and retain 
the same by inserting an L-shaped piece of vuleanite over the top of the remain- 
ing palatal bone with a bearing on the area in the region of the zygoma. These 
pieces of rubber closed the perforations of the jaw and made possible the 
swallowing of food, as well as helping to make his voice more audible. A little 
slot was inserted in the locking piece of the splint to receive a post to hold the 
face in the proper relation, thereby retaining all the parts. The material used 
on the outer face was of new soft vuleanized rubber that bends and moves 
readily to the command of the facial tissues during the process of chewing or 
smiling without moving the entire structure. The eye moves within this rubber 
appliance by a mechanism similar to that of a doll’s eye, by means of weights 
and levers. The restorations aid in keeping the moisture within the cavity and 
also prevent crust formation from exudates of the nasal and antral cavity, which 
would cause irritation. Furthermore, it «llows one to watch closely for any 
possible recurrence, or any bone sequestra that may work to the surface. Several 
new materials are now available for making these restorations. One is an 
artificial rubber which is colored in the different hues of flesh and another is 
latex which, however, has a marked shrinkage coefficient, and becomes dis- 
integrated from the oils of the skin, whereas the synthetic rubber is more exact- 


ing, yet resilient. 
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STEP PROCEDURE FOR FACE REPAIR 


I should like to give you a detailed step by step procedure for repairing a 
face with this synthetic material. Prosthesis is first carved on the face in 
plastercine or clay, on either a wax or hard base of acrylic or vuleanite, with 
the eye in place but stationary. This earving is vuleanized in aerylie resin and 
tried on the face, noting adaptation and thinning of edges. When satisfactory, 
this working prosthesis is then covered with graphite and placed in an electro- 
lytic bath, covering one side at a time with a thick coat of copper. Then, with 
one side coated in copper, the prosthesis is electroplated on the under surface, 
using a separator material to prevent uniting. The acrylic carved model is next 
dissolved in chloroform leaving two shells, and these shells are backed with 
lead an inch thicker than the deepest part. Both halves are then keyed to- 
gether. The lead and copper surfaces are nickel plated, since the rubber will 
not cure, if left in ecoper. Lastly, the ease is colored or dipped, the eye put in 
place, the lashes and attachments added, and the case is ready for use. 

All this type of work has played an important role in the last war and is 
ready for any new emergency that may arise. However, there is a contrasting 
difference, for all this technique and treatment just mentioned takes on a differ- 
ent picture when applied to war rehabilitation. A man is generally in better 


physical condition with the sanitary effect of outdoor living, good plain food 


and exercise, and, therefore, wounds heal better in camps, cantonments, and 
hospitals away from the firing lines. But battlefield or trench warfare finds the 
tissue resistance greatly lowered, due usually to lack of sleep, lack of water and 
food, excitement and fears. Soldiers’ bodies often are unwashed for several 
days, they are unshaven, and their garments are soiled by urine and excrement. 
All this presents a fertile field for bacteria, and thus tetanus, gas bacillus 
gangrene, as well as streptococcus and staphylococcus infections are common, 
and clean surgery, therefore, cannot be expected. Dental surgeons must expect 
to see unfamiliar wounds of the head, neck, and face and to decide wisely and 
quickly how to dispose of them. The primary responsibility of the dental officer 
in the army is to take care of groups and not the individual. 

A dental officer should acquaint himself, therefore, with the early treatment 
of all types of head, face, and neck wounds so that he can render the best service 
to the patient. The treatment is first aid, care for shock, sterile dressing of 
wounds, and control of hemorrhage. The removal of foreign bodies should be 
left for evacuation or general hospital stations, where more septie conditions 
exist. Immunization with antitetanus serum and immobilization of the injured 
parts are important. The dental officer must assist the medical officer and be 
ready to take over a surgeon’s duties in a combat zone, if anything befalls the 
command. For those interested in the details of what is expected of a United 
States Army dental officer, [ should suggest writing for the Army Extension 
Course, Special Text #51, on dental administration. 
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GAS BACILLUS INFECTIONS, BURNS AND TETANUS 


JosEPpH H. Burnett, M.D., Boston, Mass. 


Belge gangrene, commonly associated with war, is also seen in private life. 
It is an infection due to the Bacillus welchii, an anaerobie organism, which 
is spore-forming and relatively difficult to eliminate. It is seen most commonly 
in deeply lacerated wounds, compound fractures, gunshot wounds, and punctured 
wounds. Occasionally it is associated with amputations, intestinal and 
combined abdominal peroneal operations. It is most prevalent where mus- 
cles are badly lacerated wherein sugar is plentiful. Occasionally gas is 
produced under the skin by saprophytie organisms. There are various varieties 
of the Bacillus welchii, and these all produce a very high mortality. 

In cases that on admission are considered potential sources of gas infection, 
a polyvalent prophylactic serum is usually given. 

Signs and Symovtoms.—Patients develop a high temperature with an in- 
crease in the pulse out of proportion to the temperature. They generally have 
a toxic appearance and the wound is khaki-colored, with crepitus underneath 
the skin on pressure. The diagnosis should be made with the nose. The affected 
part has a mousy odor or the odor of rapidly decaying meat. Cultural study 
should not be neglected, but the diagnosis should be made in advance of the 
laboratory work. 

Dr. Urban Maes' of Tulane University has recently discovered that the 
spores can be obtained from woolen cloth despite all the processes the cloth has 
been put to in the mill. He also has found that this condition is more common 
in winter than in the summer and associates it with the presence of woolen uni- 
forms. The infection usually starts in the muscle layers separating the various 
fibers, and, because of the marked swelling produced, creates gangrene by pres- 
sure on the associated vessels. The infection spreads up through muscle and 
fascial planes, also along nerve tracts. 

Prognosis.—The disease has a very high mortality, being much higher in 
the lower extremity than in the upper. 

Treatment.—Use every form known and all together. Large doses of a 
polyvalent serum, 100,000 units per dose, should be given intravenously every 
six hours. If the infection is limited to one muscle, this muscle should be re- 
moved, otherwise liberal incisions with excision of muscle, whenever possible, is 
indicated. The running o* oxygen through rubber tubes into the depths of the 
wound with peroxide dressings is also indicated. Inhalation of oxygen helps 
considerably, probably by raising the oxygen content of the blood. 

Sulfonamide treatment should be instituted if for no other reason than 
to control the secondary pyogenic organisms. Transfusions are helpful, too, 
especially in cases with secondary anemia. In extreme cases amputation is ad- 
visable. X-ray treatment has been recommended, but herein lie grounds for 
great difference of opinion. Many advocate it highly; others condemn it bit- 


terly. 
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Gas Bacillus Infections, Burns and Tetanus 


TETANUS OR LOCKJAW 

This disease is also produced by a spore-forming organism secreting a toxin, 
which follows along the peripheral nerve tracts into the central nervous system. 
A prophylactic injection of the antitoxin practically prevents lockjaw in every 
instance. When it does oceur following such treatment, it is usually mild in 
nature. 

Before giving this antitoxin, it is always wise to give a test dose of about 
0.1 of a e.c. intradermally, to avoid the allergic reactions, which cause shock, 
coma, convulsions, and even death. If the skin about the site of the injection 
gets extremely red, desensitizing doses should be given, allowing four or five 
hours to elapse before the patient gets the full dose of the antitoxin. At the time 
of the injection, one should always have some adrenalin handy in case the pa- 
tient develops an allergic reaction. 

BURNS 

Burns are said to be of three degrees in their intensity. First, a simple 
reddening of the skin such as we see in sunburn; second, reddening of the skin 
with blisters; and third, all the skin layers are involved, extending all the way 
through to the underlying fascia. <A first degree burn is usually reddish in 
color; a second degree, reddish to white; and a third degree, ivory white and 
black. 

Treatment.—In the treatment of burns the prevention and treatment of 
shock are important, as well as toxemia, infection, residual ulcerations, and con- 
tractures. The shock of an extensive burn may be very severe and cause death 
rapidly. 

People suffering from burns usually enter the hospital with extreme pallor, 
eold and clammy skin, subnormal temperature, rapid thready pulse, rapid 
shallow respirations, low blood pressure, and are in a condition known as apathy. 
The immediate treatment calls for a warm room, heaters, blankets, morphine, 
intravenous fluids, and particularly plasma transfusions. As soon as severely 
burned patients can be properly treated, they are generally given morphine if 
their condition is severe, or ether if not in profound shock, in order to clean up 
the involved areas. The wound is then washed with soap and water, salt solution, 
and usually treated in one of three ways—either with gentian violet alone, the 
triple dye, or the tannie acid, silver nitrate combination. 

The triple dye is composed of gentian violet, brilliant green, and neutral 
acriflavine. When this is used, it is best to clean the wound with ether before 


applying the dye. It is sprayed on every hour until an eschar is formed. 

With the tannie acid, silver nitrate method, following the cleansing of the 
area, sterile gauze is packed on the wound, and the dressing is then wet with 5 
per cent tannie acid. After this is allowed to stand for two hours or more, the 
wound is painted with a 10 per cent solution of silver nitrate. This forms a 


black eschar and completely covers the wound. The tannic acid can also be 
applied by simply sopping it on, and then applying the silver nitrate afterwards. 

The sooner an eschar is created, the quicker the elements producing shock 
are defeated. No other treatment is necessary locally other than to put the 
patient to bed with a cradle over the burned area to keep the covers off, and 
electric light bulbs applied in the cradle to keep up the heat. This eschar treat- 
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ment has helped to cut down the period of shock, eliminate toxemia, relieve pain, 
promote good healing of the underlying tissues, and cut down infections. 

There are vonflicting ideas as to the cause of the toxemia of burns, which is 
very apt to come on within eight to twenty-four hours following the accident. 
One idea is that with a severe burn there is a tremendous seepage of serum and 
serum protein into the burned areas. This gives a high hemoglobin concentration 
with a resulting concentration of blood. Another idea is that with all the burned 
skin there is a toxin secreted, which gets into the blood stream. <A third reason 
given is the possibility of infection. Patients with burns usually become 
drowsy, develop a high temperature, a rapid pulse, a scanty urine output, and 
often go into convulsive seizures. It is always necessary in extensive burns to 
put a patient on a twenty-four-hour fluid intake and output, thereby keeping 
track of his kidney function. It is very important to keep the kidney function 
up in the presence of toxemia. It is also necessary to have a nonprotein nitrogen 
estimate if there is any question of toxemia developing. These cases should, also, 
have daily white counts and a constant check of the urine for the presence of 
albumin and easts. In the after-treatment care of burns, a secondary anemia 
rapidly develops. This should be treated by small, repeated transfusions, mak- 
ing use of intravenous glucose at other times. 

The eschars usually stay on from one to three weeks and have to be watched 
for evidences of infection. Burns about the face are usually treated with 
ointments. 

DEMONSTRATION OF CASES 

The following cases represent various stages and conditions in the treatment 
of burns: 

Case 1.—A patient, 10 years old, was burned over the buttocks and right 
leg with boiling water. She was treated with the tannic acid, silver nitrate 
method, and has now a very nice black eschar, which completely covers the 
burned areas. 

Case 2.—A young woman whose housecoat caught on fire, resulting in exten- 
sive burns on both arms. Eschars were formed by spraying on the triple dye. 

Case 3.—A young man who fell asleep while smoking a cigarette, resulting 
in an extensive burn on right hip. Patient was at home for forty-eight hours 
without treatment, as a result of which he entered the hospital with the wound 
rather septic. His wound was cleaned up with chlorinated soda dressings, and 
ultimately will require skin grafting. 

Case 4.—An elderly woman with burns from a gas oven, involving nearly 
the entire back. She was treated with the triple dye, and will later be skin 
grafted by the pinpoint or Reverdin method. Here the idea is to try to get as 
many islands of skin to grow as possible. 

In addition to the pinpoint skin grafting mentioned above, the Thiersch 


graft may be used, which supplies large areas of skin, and a Wolfe graft, which 
is a full thickness layer of the entire skin. There are other methods, but these 
represent the commonest types. Where there is extensive scarring with contrac- 


tures, rope grafts are used. Contractures are avoided by splints and extension 
apparatus. 
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HEMORRHAGE 


C. Burns D.M.D., NortHampTon, Mass. 


| prone involving the mouth tissues following oral surgical pro- 
cedures often causes much concern to both the patient and the dentist. 
There have been occasions where postoperative bleeding has resulted in the 
death of the patient, due to exsanguination or fatal infections as a result of 
lowered general resistance. There are many oceasions when an unfair opinion 
of the dentist has been incurred due to the patient’s experience with post- 
operative bleeding. 

In considering this subject, it is best to review first the physiology involved 
in blood coagulation. Howell’s theory of blood coagulation is the accepted one 
at the present time. According to this theory, there are four factors which are 
essential for coagulation; namely, (1) fibrinogen, (2) calcium, (3) thrombo- 
kinase, and (4) prothrombin. Thrombokinase, which is derived from the tissue 
juice and blood platelets, in the presence of calcium ions, reacts with pro- 
thrombin to produce a new chemical substance, known as thrombin. Thrombin 
then reacts with the fibrinogen of the blood plasma to produce fibrin. 

The actual clotting of blood may be studied by p:acing a drop of blood on 
a slide and examining it microscopically. First the red cells seem to adhere 
together in clusters. Then fine threads of fibrin are seen to spread in all diree- 
tions through these clusters. These threads of fibrin rapidly thicken until a 
dense meshwork has been formed. More red blood cells or leucocytes become 
entangled in this fibrin net and the clot begins to contract, squeezing out a 
fluid serum. This pro« ss continues until a well-organized blood clot is formed. 

So far we have considered only the mechanism of coagulation. There are 
factors, both physiologic and pathologic, which may prevent or retard the forma- 
tion of the coagulum. These factors may be divided into two groups: First, 
systemic factors, such as the several blood dysecrasias which involve a lack of those 
previously described elements, which are necessary for clotting, or some pa- 
thology of the blood vessels themselves. Second, local factors, such as operative 
trauma and incorrect operative procedure or poor postoperative care. 

In considering the systemic factors, much trouble can be avoided by pre- 
ventative measures before the operation. This includes a preoperative study of 


the patient’s blood picture in cases where there is a history of postoperative 


hemorrhage, or where clinical observation gives a suspicion of the presence of a 
blood dyserasia. 
COAGULATION AND BLEEDING TIME 

Coagulation time, normally two to eight minutes, can be easily ascertained 
by drawing blood through a capillary tube and blowing it out at different 
intervals. The time is noted when blowing is impossible because of coagulation. 

Bleeding time is the time required for constriction of the blood vessels to 
stop the bleeding. This occurs normally in three to eight minutes and can be 
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tested by pricking the ear and wiping off the blood as it eseapes from the wound. 
The time is noted when hemorrhage ceases. An abnormally long bleeding time 
indicates pathology of the arterioles. 

In cases where the clotting and bleeding times are abnormally high and no 
general cause can be demonstrated, it is good practice to use a preliminary med- 
ication in order to reduce the clotting and bleeding times. Large amounts of 
gelatin seem to be of value as is vitamin D in the form of cod-liver oil. At the 
present time, vitamin K is being used experimentally with marked success in 


sases of a prolonged coagulation time. 


BLOOD COUNT 


Other precautionary tests to be made in suspicious cases include the red 
blood cell count and the leucocyte differential count. The blood pressure 
should be taken because high blood pressure has a tendency to cause postoper- 
ative bleeding. 

In conditions where the blood picture indicates a general disturbance, such 
as hemophilia or leucemia, proper systemic treatment should be given before an 
operation is undertaken in the mouth. Ir true hemophiliacs, several preop- 
erative transfusions, preferably from women donors, are indicated. Delayed 
conversion of prothrombin into thrombin is the basis of this pathology, and 
the infused blood tends to supply this necessary element. It has been found 
that the venom of the Russell Viper, packed into the socket on a strip of satu- 
rated gauze, controls the hemophiliac hemorrhage fairly well. Postoperative 
transfusions are also necessary. Great care to minimize operative trauma is very 
important in this condition. In leucemiec patients, the basic pathology is the 


partial or complete absence of platelets. Preoperative and postoperative trans- 


fusions, socket packing, and ice to the affected area are also important in pa- 
tients suffering from leucemia. The patient’s head should be elevated to reduce 
the amount of blood to the part. Other local measures to be earried out in this 
eroup of patients will be discussed later. 
HEMORRHAGE DUE TO LOCAL FACTORS 
Assuming that there is no systemie background for postoperative hemor- 
rhage, we must consider the local factors which may cause this condition. Local 
factors are the following: 
1. Unusually large alveolar vessels. 
2. Alveolar plates forced apart, thus causing a gaping wound. 
3. Fractured root in the socket acting as a wedge and so keeping the alveo- 
lar plates apart. 
Excessive laceration of gum tissues without proper suturing. 
Injury of a larger vessel such as the inferior dental artery. 
Incomplete removal of pathologie tissue with a resulting infection and 


breaking down of the blood clot. 
THE TREATMENT OF HEMORRHAGE 


In operations on the mandible, great care should be taken to avoid lacera- 
tion of the lingual mucous membrane, since in this very vascular region, even 
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a smal] amount of trauma may cause postoperative hemorrhage. The removal 
of broken alveolar plate, the smoothing rough edges of alveolus with the bone 
file, and the placing of sutures to approximate torn or incised tissue immediately 
following operation are a great insurance against many cases of postoperative 
bleeding. 

Large alveolar vessels should be occluded at the time of operation by erush- 
ing them with a blunt headed instrument. In all eases and after all surgical 
procedure in the mouth, the patient should be instructed to bite on a piece of 
sterile gauze until hemorrhage has stopped. No mouthwashes should be used for 
24 hours following extractions because of the danger of mechanically breaking 
up the blood clot. Where there is postoperative bleeding from a tooth socket, 
the clot should be cleaned out and roots or lnose pieces of alveolus removed. The 
alveolar plates should be pressed together and tannie acid powder on a piece of 
gauze applied with firm pressure. This may be sufficient to control the bleeding. 
Another good method is to make a paste of tannie acid powder and adrenalin 
and press it into the socket. 

In the more persistent type of hemorrhage, Monsel’s solution, which is a 
solution of ferric subsulfate, ma; be pressed on a gauze strip into the socket and 
left for three or four days. At the end of this time, it will have been exfoliated 
by new granulation tissue or may be easily removed from the socket without 
danger of secondary hemorrhage. Monsel’s solution is objectionable to some 
practitioners because of the fact that, if the excess of this agent runs into the 
mouth and comes in contact with blood and saliva, it forms a disagreeable 
precipitate. This disadvantage can be overcome by blotting off the excess 
Monsel’s on a piece of gauze before inserting it into the socket. If the gauze 
tends to become displaced, it may be held in position by a suture. A suture, 
so placed as to approximate torn edges of the tissue, is many times all that is 
necessary to control the bleeding. In eases where a large arteriole has been 
severed to produce the well-known ‘‘soft tissue spurter,’’ it may be tied off with 
eatgut or crushed with a suitable instrument. 

In gingival hemorrhage, from either systemic or local causes, where it is 
difficult to pack or suture, the monopolar electrothermie current may be used to 
control bleeding by coagulation. 

In eases of extensive hemorrhage, there is a lowered blood pressure, and 
extremely weak pulse, and in some cases, loss of consciousness with shock. Pa- 
tients suffering from such conditions should be immediately hospitalized. Intra- 
venous infusions of normal saline should be given to help replace the lost cireu- 
lating medium and so improve the heart action. Fluids should also be forced 
by mouth, the patient kept warm, and the head elevated. Blood transfusion is 
indicated when the hemoglobin is below 50 per cent and the erythrocyte count 
below 3,000,000. 

In conclusion, it may be pointed out that many eases of postoperative hem- 


orrhage may be avoided by a preoperative diagnosis of existing blood dyserasias, 


-areful and nontraumatie surgical procedures and proper | ostoperative care. 
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GENERAL ANESTHESIA FOR ORAL OPERATIONS 


SIDNEY CusHING Wiaatn, M.D., Boston, Mass. 


ECAUSE of different war tactics as shown in the present war in Europe 

with airplanes and bombings of cities and towns, there are civilian as well 
as military casualties demanding all forms of surgery including oral surgery. 
The experiences in England have changed the aspect of hospitalization from 
first aid stations to actual care of the wounded in the organized general hospital 
of cities and towns. 

In the last war dentistry was done primarily at the training stations and 
base hospitals by the dental expert, while the oral surgery was mostly performed 
by the general surgeon. Oral surgery was developed at this time when the op- 
erating dentists were taken into the army medical corps for the first time in 
medical history. Postwar organization of dentistry and training in dental 
schools have developed oral surgery to a high degree. As a result in the leading 
hospitals of the country, we now have well-established oral surgical departments. 
Anesthesia has a somewhat similar history, insofar that only since the last war 
have anesthesia departments in the leading hospitals been organized. These de- 
partments now include anesthesia for cral surgery. 

Oral surgery demands a specialized type of anesthesia because of technical 
difficulties, and the close proximity of the oral cavity to the respiratory tract. 
The chief anesthetic problem in oral surgery is the relief of fear and pain and 
safeguarding the patient from the many complications which are possible. 


PREPARATION OF THE PATIENT 


In the care of the patient for anesthesia the physical and psychie conditions 
are first considered. A complete history, physical examination, and laboratory 
tests should be completed before evaluating the patient for drugs and anesthetic 


agents. The presence of acute or chronic respiratory tract disease, cardiac 
pathology, diseases of the liver and kidneys, blood and circulatory system, sepsis, 
shock, or hemorrhage, would lead to further observation and treatment, or varia- 
tions in choice of drugs and anesthetics, or perhaps, postponement of the op- 
eration unless an emergency condition required immediate attention. 


In the preparation of the elective oral surgical patient, hypnotic drugs, 
chiefly pentobarbital sodium, grains 3 are given with orange juice the night 
before operation. This gives the patient needed sleep, fluids, and carbohydrate 
reserve. 

Instructor in Anesthesia, Harvard University Medical School, Director of Anesthesia, 
Faulkner Hospital, Visiting Anesthetist, Boston City Hospital, and Long Island Hospital, and 
Instructor for Graduates, Harvard Medical School. 


Lecture delivere@ before Massachusetts Dental Society 1941 Educational Course, Boston 
City Hospital, Boston. 
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PRELIMINARY MEDICATION 


The morning of the operation, basal anesthetics, commonly called pre- 
liminary medicating drugs, are given to reduce reflex activity and oxygen con- 
sumption. This procedure gives the patient a state of partial anesthesia, re- 
quiring less anesthetic and allowing the maximum amount of oxygen to be ad- 
ministered. This prevents the commonest complication of anesthesia, carbon 
dioxide excess and oxygen want, which leads to anoxemia and anoxia of the 
vital tissues. 

The basal anesthetics are opiates, morphia, pantopon and dilaudid; the 
barbiturates, pentobarbital sodium, sodium amytal, and luminal. Scopolamine 
acts as a basal anesthetic as well as a secretory depressant, while atropine serves 
only as the latter. 

The combinations of these drugs and their dosages vary with the an- 
esthetic chosen for the patient's condition and the type of operation. For the 
average patient in good condition, for ether, morphia, grains 4%, atropine, grains 
“450, 18 given one hour before operation. For the nitrous oxide-oxygen, ether, 
to be administered with the carbon dioxide technique, pentobarbital sodium, 
grains 3, is given two hours before operation and morphia, grains %, scopol- 
amine, grains %oo, is given one hour before operation. 

The anesthetics most commonly used in oral surgery are novocain, for 
local anesthesia; ether, vinethene; the gases, nitrous oxide, ethylene, and 
eyclopropane; intravenous barbiturates, pentothal sodium and evipal sodium; 
and avertin with amylene hydrate and paraldehyde. 

Local Anesthesia Infiltration 
(Mandibular or Maxillary Nerve Block) 

Local anesthesia is indicated where there is not available an expert anes- 
thetist to administer inhalation or intravenous anesthesia; also, in the presence 
of severe cardiac or respiratory, liver, or kidney disease, in such proceedings 
as extraction of teeth or the wiring of fractured jaws. In fractured jaws re- 
quiring wiring, the dangers of vomiting and excess secretion in the mouth and 
throat are overcome, eliminating the possibilities of pulmonary complications 
as atelectasis, or aspiration pneumonia. 

The patient should receive nembutal, grains 3, two hours before operation 
and morphia, grains %, scopolamine, grains %o9, one hour before operation. 
This combination produces an hypnosis and the barbiturate prevents to a great 
extent convulsions under novocain. The reactions to novoecain are due to 
adrenalin or injection of the novocain into the blood stream. The symptoms 
are pallor, rapid weak pulse, weakness, convulsions, and sometimes death. The 
treatment of these should consist of artificial respiration with oxygen 100 per 


eent and intravenous injection of barbiturates—nembutal, grains 114 to 


To prevent reactions from novocain fresh ampules of novocain and low 
dosage, 14 to 1 per cent, should always be used. It is well to use the weaker 
dilutions of novocain for the debilitated patients. 


" 
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Ether 


Ether has been used in the past perhaps more than any other anesthetic in 
oral surgery, but in recent years it has been proved to be toxic to vital tissues, 
as the liver, and a respiratory irritant, creating complications which may be 
avoided with other anesthetics. However, it is, and may be, used if admin- 
istered by a trained physician who understands its dangers and has full knowl- 


edge of the proper methods of administrations. Ether is to be chosen in prefer- 
ence to the gases or intravenous barbiturate, if the administrator is not ex- 
perienced with the use of these more rapidly acting anesthetics. 

Ether is best administered for oral surgery intranasally or intratracheally. 
This necessitates some method of vaporization of the ether, such as the Richard- 
son vaporizer, or requires the administration in combination with the gases and 
oxygen, preferably by carbon dioxide filtration technique. 

Vinthene 

Vinthene or divinyl ether has the property of quick induction and quick 
recovery. No doubt, it will be used extensively in war times. It is as ex- 
plosive as ether, but is less toxic in small doses for operations not exceeding 
fifteen minutes. It has been proved in the laboratory that it is toxic to the liver 
if used over a prolonged period of time; thus it should be used only in short 
operations. The nausea and vomiting are also less than with ether. Here again 
should be emphasized the necessity of high oxygen with this agent. 


Ethyl Chloride and Chloroform 


Ethyl chloride and chloroform are very toxie agents. Chloroform was 
used in the past without much thought as to its effects on the human body. 
Both are cardiac depressants and also cause degeneration of the liver. Ethyl] 
chloride has such a narrow margin of safety that it is dangerous. Sudden 
death may occur with either one from ventricular fibrillation. 

The British reports of the last war show that when chloroform was used 
in shock patients it resulted in a 90 per cent mortality. When nitrous oxide 
was used mortality was reduced to 40 per cent. 

Avertin 

Avertin is not advocated as an anesthetic for oral surgery because of its 
prolonged action. The reflexes of respiration and swallowing under these cir- 
cumstances are abolished or obtunded for too long a period postoperatively. 
Also, it is toxic to the liver. If used it should be supplemented with local gas or 
ether with a high oxygen concentration. 

Intravenous Pentothal Sodium 

Intravenous pentothal sodium has proved to be a great boon to oral surgery, 
with its rapid induction, rapid recovery and controllability with 100 per cent 
oxygen. 

It is given intravenously in 21% or 5 per cent solutions fractionally.. A nasal 
tube in each nostril should be used always, one for introduction of 100 per cent 
oxygen and the other for respiratory exchange and suction of the oropharynx 
in ease of bleeding or excessive secretion. In long operations, it may be used as 
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a basal anesthetic for gas oxygen which may be administered through the nasal 


tube used for oxygen. Best results are obtained when nembutal, grains 114, 
is given one hour before operation with atropine, grains 459. This reduces the 
amount of pentothal to be used. 

Pentothal sodium has a sulfur radical; it should not be used when any of 
the sulfur products, as sulfanilamide for chemotherapy, have been given. Evipal 
may be substituted for pentothal under these circumstances as it has no sulfur 
radical. Evipal, however, is not so reliable as pentothal, as tremors develop 
which give evidence of its incomplete anesthetic properties. 

The difficulties of intravenous anesthesia are respiratory depression, relax- 
ation of the jaw, necessitating the elevation of the jaw continuously, and de- 
pression of circulation. Its advantages far outnumber its disadvantages. It 
is nonexplosive and without postoperative side actions as the more toxic 
anestheties. 

Nitrous Oxide 

Nitrous oxide has long been used in dental procedures because of its rapid 
induction and quick recovery. However, on account of the narrow margin be- 
tween anesthesia and anoxemia, it is difficult to administer without some degree 
of cyanosis and danger of convulsive state. It is a valuable gas when used with 
ether and high oxygen concentration, or to supplement intravenous barbiturate 
(pentothal sodium). 


Cyclopropane and Ethylene 


Cyclopropane and ethylene are more powerful than nitrous oxide and are 
valuable anesthetics when used with high oxygen concentrations. In oral 
surgery, it is necessary to administer these with an intratracheal tube as they 
are explosive in a wide range with oxygen. These gases may be used alone with 
sufficient medication, nembutal (pentobarbital sodium), grains 3, and morphia, 
grains %, atropine, grains 459, or with the addition of ether in small amounts. 
These gases should always be administered with the closed carbon dioxide filtra- 
tion technique. When inhalation anesthesia is employed in oral surgery, it should 
be administered by intranasal, intrapharyngeal or intratracheal technique which 
allows the surgeon to place a gauze pack in the mouth to prevent blood and 
foreign bodies from being aspirated into the trachea. This technique also allows 
the anesthetist to control the patient’s anesthetic level to obtain relaxation 
(reflex control) without creating a state of carbon dioxide excess and lack of 


sufficient oxygen. 
EXPLOSIVE DANGER OF INHALATION ANESTHETIC AGENTS 


All inhalation anesthetic agents except nitrous oxide and chloroform are 
inflammable and explosive. A mixture of nitrous oxide-oxygen and ether is as 
explosive as ethylene and cyclopropane in the proper oxygen mixture. The 
common sources of ignition are static electricity or current from any electrical 
apparatus, as diathermy, x-ray, fluoroscopy motors, flame from lighted cigars and 
cigarettes, red hot cautery, flame of lamps or gas jets, and hot instruments. 

The first precaution in the use of explosive mixtures of anesthetics is the 


equalizing of potentials of static electricity by the anesthetist. This may be ac- 
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complished by direct contact of anesthetist to patient, operating table, gas 
machine and stool, also by use of the Horton megolum, a five-wire lead ap- 
paratus which drains off static electricity. Any person coming in contact with 
this hookup should equalize his potential of static by contacting the hookup 
at a distance remote from the patient and the rebreathing system of the an- 
esthetic apparatus. 

The humidity of the room should be 65 or over to prevent the accumulation 
of statie electricity. All other contact with electricity, flame, or heat should be 
avoided. 

COMPLICATIONS OF ANESTHESIA 


Among the more common complications of anesthesia during operation are 
overdose of the anesthetic, nausea and vomiting, pharyngeal and laryngeal 
spasm, respiratory obstruction, circulatory depression, acute cardiac failure, 


shock, and hemorrhage, and the alcoholic patient. 

The well-trained anesthetist by close observation of his patient before and 
during anesthesia is able to detect impending complications which can be pre- 
vented before they become serious. The signs of overdose are shallowing 
respirations to arrest, cyanosis, diminution in pulse volume, increase in pulse 
rate, and a falling blood pressure. In the border between the second and third 
plane of third stage, the anesthetist should observe paralysis of the intercostal 
region, which fairly rapidly develops into a diminution in the diaphragmatic 
movements seen in the abdominal wall excursions, but which is very soon followed 
by respiratory paralysis (Guedel). In the presence of overdose, the anesthetic is 
removed at once, patency of the airways is positively established with nasal tube, 
oral airway, or intratracheal tube, and artificial respiration is performed with 
100 per cent oxygen in the rebreathing bag of the gas machine. Coramine, 10 
to 15 grains, given intramuscularly, may aid the stimulation of the respirations. 
If the patient is in shock, venoclysis of 1500 e.c. glucose 5 per cent, should be 
given. 

Nausea and vomiting may be among the most serious complications of in- 
halation anesthesia. Since the elimination of breakfast, the incidence of vomiting 
during induction and postoperatively has been reduced to a minimum. Increas- 
ing the dosage of atropine from grains 459 to grains 4, has also aided in re- 
ducing the incidence of vomiting at these times. If the patient shows any 
evidence of vomiting during induction, the anesthetic should be removed and 
the patient allowed to empty his stomach before induction is resumed. 

The most common occurrence of vomiting during inhalation anesthesia is 
in the patients who come in for emergency surgery with a stomach full of food. 
These patients should have their stomachs washed out before receiving the an- 
esthetic, and the tube should be left in the stomech, or the trachea should be 
intubated with a balloon catheter. 

Vomiting may occur during inhalation anesthesia when the patient reaches 
the border between second and third stage as the anesthesia deepens or as it 
lightens. Usually the reflex of swallowing precedes the vomiting. If the patient 
vomits solid food or liquid, the anesthetic should be removed and the head should 
be placed on the side of the operating table immediately, and all vomitus should 
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be cleared from the mouth and throat with naso-oro-pharyngeal and tracheal 
suction before the anesthetic is reapplied. Bronchoscopy should be performed 
at once if there is any obstruction to respiration or immediately after the op- 
eration, if the patient is able to continue under the anesthetic. 

Pharyngeal and laryngeal spasms are the most frequent cause of anoxemia 
regardless of the inhalation agent administered. They are produced by (1) too 
rapid an induction, (2) too high a concentration of the agent while the above 
reflexes are still active, (3) anoxemia from insufficient oxygen supply and (4) 
insufficient depth of anesthesia during the actual surgery. This reflex spasm 
may be mild or severe, of brief or extended duration. The accompanying 
anoxia may be slight or of sufficient degree to produce irreversible cerebral 
changes. 

As is true of almost all complications, the best treatment lies in their 


prevention. Complications can be greatly reduced by proper premedication, with 
morphine and atropine, or scopolamine, a gradual induction with nitrous oxide 


or ether, avoidance of concentrations of cyclopropane above 50 per cent, if 
used, attainment of the required level of anesthesia for the surgery at hand, 
and. maintenance of a sufficient depth at all times. If the spasm develops, a 
-knowledge of its cause will direct the treatment. If occasioned by rapid indue- 
tion, excess concentration, or initial anoxemia, the institution of immediate 
oxygenation will usually relieve this condition. Anesthesia can then be deepened 
normally. 

Respiratory obstruction is the result of foreign bodies in the oropharynx, 
larynx, trachea, or bronchi. Mucus may become tenacious and excessive 
enough to cause complete obstruction. This condition usually occurs during ad- 
ministration of ether to a poorly prepared patient or through improper anesthetic 
technique. If excess secretion in the nose and throat develops, aspiration with 
suction should be performed and airways should be opened with nasal tube and 
oral airway. If the patient is prepared with atropine, grains 4o9, and induction 
is carried out smoothly with gas oxygen, the stimulation of secretion will not de- 
velop during the ether anesthesia. 

Oral surgical operations may create serious complications during anesthesia 
from an excess amount of blood or mucus flowing into the throat. In most 
instances, the technique of the surgeon is at fault. The trend is toward intra- 
tracheal anesthesia with cyclopropane-oxygen, which insures that the respiratory 
tract (trachea and lungs) will not fill with blood. A balloon catheter is intro- 
duced by direct vision through the larynx. When the balloon is inflated just 
below the larynx, all possibility that blood and secretion will pass down the 
trachea is prevented. Before the intratracheal tube is removed, complete hemo- 
stasis is completed. 
~~ In the absence of the intratracheal catheter, the head of the patient is low- 
ered at intervals for drainage. Suction of the operative field should be con- 
tinuously performed by the assistant. If the patient should become completely 
obstructed with blood clot, the only treatment is suspension and drainage, in- 
tubation and artificial respiration with oxygen. 
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During inhalation anesthesia, cardiac arrhythmias are not uncommon, ir- 
respective of the anesthetic used. Perhaps they occur more frequently with the 
gases. 

Acute cardiac failure may develop during the anesthesia. In this case the 
surgeon should be warned of the complication so that he may terminate the op- 
eration as soon as possible. The anesthetic should be lightened with oxygen as 
much as possible and digifoline, grains 6, should be administered intramus- 
cularly. 

The treatment for shock or hemorrhage is essentially the same. The head 
of the bed should be lowered; heaters and blankets should be applied to the 
patient; the anesthesia should be lightened as much as possible; the oxygen con- 
centration kept at a maximum; venoclysis with saline—or glucose 10 per 
eent—1500 e.c. and transfusion with citrated blood should be performed. 

One of the difficult complications to handle in oral surgery, both in war 
surgery and in civilian life, is the aleoholie patient. The real danger of cerebral 
edema with impending delirium tremens cannot be overestimated. Morphia and 
ether may precipitate the brain complications or even kill the patient suddenly. 
If the case dues not require an emergency operation, the patient should be 
treated for his alcoholic condition with purging, increasing body fluids and 
building up of the vitamin and carbohydrate reserve. If an emergency operation 
is necessary, the choice of anesthesia is paraldehyde and gas oxygen, paralde- 
hyde 15 to 30 ¢.c. per hundred pounds of body weight in six ounces of tap 
water and three teaspoonfuls of starch. This basal anesthetic is given rectally 
and supplemented with nitrous oxide-oxygen intratracheally or oropharyngeally. 


POSTOPERATIVE TREATMENT 


As the anesthetist has closely observed the patient’s clinical condition 
during anesthesia and operation, he is logically more capable of suggesting the 
postoperative treatment in cooperation with the surgeon. 

Following anesthesia, vomiting and respiratory complications are the most 
immediate dangers after an operation. The posture of the patient is all impor- 
tant in preventing these sequelae from developing. The unconscious patient 
should always be placed in bed on his side, to aid the drainage of secretion, and 
to prevent mucus, blood, or vomitus from being aspirated. To keep the patient 
from rolling over on to his face, the under arm should be extended forward. 

In order to prevent pulmonary complications, as soon as the patient regains 
consciousness the head of the bed is elevated about thirty degrees, the patient 
is turned from side to side every hour, and breathing exercises are instituted. 
Breathing exercises are carried out by the attending nurse, who every hour in- 
structs the patient to inhale slowly and exhale rapidly twelve times. 

Liquids by mouth are restricted to one ounce every hour for twenty-four 
hours, provided the patient has no nausea or vomiting. If this complication de- 


velops, liquids by mouth are stopped and rectal taps or venoclysis of saline or 


glucose 5 per cent, 1500 ¢.c., are administered every six to eight hours. Patients 
in shock from loss of body fluids are given venoclysis of glucose 5 per cent, 1500 
c.c., immediately after operation and every six to eight hours thereafter. In 
extreme shock a transfusion of 500 ¢.c. whole blood should be given. 
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The blood pressure should be recorded every half hour until the systolic 
reading is 120 for over one or two hours, then every two or three hours for 
twenty-four hours. The pulse and respiration should be recorded in similar man- 
ner. 

Postoperative medication should be cautiously given to avoid depression of 
the respiration and circulatory systems. Patients debilitated from shock or 
hemorrhage, should receive very minimum dosages of the sedative narcotics. 
Morphia, grains 4%, or pantopon, grains )4, is given every three to four hours as 


needed and only by the clock for intense pain and only if the patient is in good 
physical condition. Codeine, gr. 14, and aspirin, gr. 10, relieves pain the best if 


the patient is not nauseated. 

Patients with any circulatory cardiac or respiratory complications should 
receive oropharyngeal oxygen. This is administered with the Emerson humidor 
which vaporizes and humidifies the oxygen. A No. 12 catheter perforated with 
a red hot needle in six places is passed to the level of the uvula in the naso- 
pharynx. Oxygen is flowed through this catheter at a rate of 2 to 8 liters per 


minute. 
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SECONDARY REPAIR OF CLEFT LIPS AND THEIR 
NASAL DEFORMITIES 


JAMES BARRETT Brown, M.D., aNnp FRANK McDow.eE ut, M.D. 
St. Louts, Mo. 


ECONDARY repair of cleft lips and their nasal deformities may be required 

even though a good primary repair in infancy has been obtained, and there 
is little reason for anyone going through life with a noticeable deformity with- 
out having some attempt made for its correction. 

Prevention of Deformity.—This is aimed at in the primary operation by 
trying to obtain: (1) A good alar level and direction; (2) a good nostril floor ; 
(3) a good nostril curve, that is—across the tip; (4) a straight columella; (5) 
a full lip border in advance of the lower iip; (6) a full vermilion without a 
*‘whistling deformity’’; and (7) a flexion crease, if possible, across the lip 
(Fig. 1). It is desirable to have (1) a eupid’s bow, but not at the expense of 
deforming the vermilion border; (2) a philtrum—but this requires a straight 
line incision, and the best that can be expected is a scar somewhere in the region 
of the philtrum and with the possible sacrifice of a few millimeters of tissue. 
Tendencies are to get the lips too long, and therefore, too narrow, so that the 
typical retruded lip. deformity is produced. It is usually better to have a full 
or wide lip that is short than a narrow lip that is too long (Fig. 8). Definitely 
to be avoided are wide suture scars with their ugly ‘‘ladder’’ effect, as they 
simply never can be eliminated altogether; it would be better to risk having a 
wound open up rather than put in wide sutures (Figy. 2 and 3). The type of 
operation employed is not so important as the essentials to accomplish in tissue 
conservation and adjustment. Fig. 1 shows the result of a modified Mirault 
procedure, with the preservation of a small triangular flap from the cleft side. 

The Secondary Repair.—Both the lip and nose usually need correction and 
have to be considered together in the plan and at the time of operation. If 
possible, tissue already present is simply readjusted; this may require sliding 
flaps of mucosa from the buccal fornix to allow advancement of the lip (Fig. 4), 
and an osteoplastic operation upon the nose, with reconstruction of the lower 
lateral cartilages (Figs. 3, 5, and 6). But in extreme deformities, it should be 
determined if there will have to be a skin graft in the buceal fornix to loosen the 
lip from the maxilla; a flap from the lower lip to balance the proportion with the 
upper ; and, for the nose, if a septal resection, a skin graft or a cartilage trans- 
plant will be needed. Where a number of these procedures will be necessary, 
their sequence should be planned carefully, and the gross restorations completed 
first. Both the lip and the nose may be repaired at the same operation, as in 
Figs. 3, 5, 6 and 7, but they are separated in the description. 

One other thing of importance in the plan is the inclusion of the patient’s 
own idea of what is necessary, even though he may dwell on some small part 
of the deformity that is minimal compared to other features of it. 

From the Department of Surgery, Washington University School of Medicine, St. Louis, Mo. 

Reprinted by courtesy of Annals of Surgery 114: 101, July, 1941. 
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Although the operation has been planned beforehand, the final procedure 
often has to be figured out in the operating room, when the tissues have been 
opened and the possibilities of mobilization determined (Fig. 10). There is 
so much free-hand work that it is not possible to illustrate a standard proce- 
dure to be employed for every cleft lip repair. Instead, some of the essen- 
tials can be listed, and an effort is made to fulfill the requirements that have 
been mentioned above as ideal for primary repair. 

Anesthesia.—This is usually obtained by novoeain block of the infra- 
orbital and superior dental nerves, and by a small infiltration around the 
columella, but intratracheal ether is sometimes advisable. 

Incisions.—These are carried along the previous ones, opening as few new 
areas as possible; the farther lateral the opening is made, the narrower and 
longer the lip will be after the new closure. Incisions inside may have to be 
earried far lateral in the fornix, to allow for advancement of the lip (Fig. 4). 


Fig. 1.—Cleft lip with bad distortion, shown one year after primary operation. 


The Readjustment.—This can be started with sutures at the vermilion 
border and the floor of the nose, as these points are good places to match the 
two sides; the location of these points is marked with 3 per cent methylene 
blue, using a fine, mechanical drawing pen. 

If the lip and nostril floor have been opened, the floor is closed with a 
deep suture of chromic catgut to give strength, placed in the muscle and tied 
on the inside. Then, usually, a fine No. 900 white silk is placed close to the 
vermilion border. Fine skin sutures of “so. 000 black silk are then used, or 
other material as desired, and, although they may pierce fairly deeply, they 
should not be placed widely. An effort is made to imbricate the vermilion 
border to avoid a notching or ‘‘whistling deformity’’ (F It might seem 
desirable to use one-half of the necessary amount from one s.ve and one-half 
from the other, but it is probably best to get out into good thick vermilion as it 
is difficult to prevent the redevelopment of a notch. 
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The sutures on the skin surface are carried on very fine needles, and the 
skin edges are supported with fingers instead of forceps, whenever possible, 
to avoid scratching. The forceps used are fine ones, or an atraumatie type 
with eight teeth running up the shank instead of across the end.’ Fine hooks 
are preferred by some. 


Fig. 2.—(A), (B) Suture scars from primary operation that leave their mark even after 
the second correction. (C), (D) Results of not carrying original operation far enough out into 
vermilion with secondary correction. (F), (F) Uneven vermilion, scars and “slumped” nose. 
Corrected in one operation on lip and a reconstruction of the lower lateral cartilage from the 
inside of the nose. 


Construction of a Philtrum and Cupid’s Bow.—As the philtrum and the 
vermilion border, where the skin shades into mucosa, are soft, delicate molds 
of tissue, it is difficult to conceive of actually reconstructing them by an 
operative procedure which leaves a scar in the area; no lip sear is as soft 
as a normal vermilion border and, although a scar down the lip may look 
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something like a philtrum, it is just the substitution of a sear for a natural 
soft undulation in the tissue. It usually is not necessary to create a cupid’s 
bow at the expense of losing the normal soft border—or to make a philtrum 
at the expense of sacrificing several millimeters of tissue. 

A fault seen frequently is a Mirault flap (or triangular flap from one side) 
that is too large; this is due, usually, to having applied some standard rule 
of design at the first operation rather than fitting the design of closure to the 
available tissue (Fig. 8). For this deformity, a limited procedure sometimes 
can be carried out by simply reducing the size of the flap—but even this may 


require complete opening of the Lip. 


Complete osteoplastic operation upon nose as main part of correction—no external nasal 
incisions. Stay-suture marks from first operation are present out on the cheeks. 

A serious fault is the occurrence of vermilion up in the surface of the lip; 
this has to be excised and sacrifices width and adds length—which is an 
undesirable situation because it further unbalances the proportions of the 
two lips (Fig. 8). 

After the lip has been repaired and advanced, it has to be held there and, 
unless the upper jaw is far enough forward itself, a dental prosthesis to hold 


it out may have to be made. In badly deformed palates and upper jaws, this 
plate can be built over existing teeth as they may help the plate hold the lip 


forward (Figs. 9 and 11). 
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Fig. 4.—Advancing the Lip to Free It From Alveolus: (A) Lateral 
out in buccal fornix to free lip from adherence to alveolus. A short incision is made at a right 
angle to further ease tension. (B) One main suture on each side does most of the fixation in 
the new, advanced position, starting at the midline on the alveolus and picking up the lip 
mucosa several centimeters lateral. (C) With the mucosa advanced, there is an excess shifted 
to midline, so that closure can be made with restoration of depth to the fornix and, therefore, 
freedom of the lip from the alveolus. 


incisions carried far 
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Nose and lip corrected in one operation, with no external nasal incisions and with 
reconstruction of lower lateral cartilage. 


Fig. 6.—Nasal correction main part of work but the turn toward the septum is not made 
because the ala goes into the face so abruptly following the first operation, 
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Fig. 7.—(A), (B) and (C), (D) Marked nasal distortions corrected by reconstruction 
of the lower lateral cartilages, without external incisions. (EF), (#/) Such marked droop of 
skin leaving so much excess that a full-thickness triangle has been excised from just above 
the border. 


Fig. 8.—(A) Shows common failures that may occur in early repairs. The lip is too 
long and, therefore, too narrow; vermilion left in lip in two large patches. Mirault flap 
too large. Suture scars that are permanent. (B) Only repair possible without use of flap 
from lower lip. 
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Free Skin Grafts in the Upper Fornix.—These are used if there is not 
enough mucosa to separate the lip from the bone, but they are not ideal, as 
there is often some tightening around the edge of the grafts that interferes 
with a good result. 

Double Clefts.—These give about twice as much trouble as single ones, 
and the possibilities of decent appearance are not even one-half as good. 
Where the prolabium has been used as full length of the lip, there is practically 
always an ugly deformity that requires advancement and filling of the large, 
resultant notch. Almost this same thing occurs if, at the first operation, the 
operator has not gone out into the full thickness of the vermilion the same as 
in single elefts (Fig. 10). 


Fig. 9.—Patient with almost a “total” deformity, retrusion of upper dental arch and entire 
section of face. Marked elongation of nose, chin and overhang of lower lip. 

Repair consisted of (1) complete osteoplastic operation upon nose; with (2) resection of 
triangle of bone from left side; (3) total reconstruction of lower lateral cartilages with no ex- 
ternal nasal excisions: (4) advancement of cheeks on jaws; (5) lower lip flap to upper; (6) 
resection of prominent portion of chin; and (7) dental prosthesis made, by J. A. Brown, to 
fit over existing teeth. 


Vermilion-Bordered Flaps From the Lower Lip (Abbe or Estlander 
Flaps).—-The repair of the above situation, and likewise where too much lip has 
been sacrificed or where too much scar has to be removed, often requires the use 
of a flap from the lower lip, as shown in Figs. 9 and 11. This adds a sear 
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to the lower lip, and the patch in the upper is an inert mass, often with poor 
color—but there may be nothing else to do when there is marked dispropor- 
This flap may be almost any shape—rectangular, oval, 
Another use for the 


tion in the two lips. 
or pointed—to go toward one or both nostril floors. 


D. 


Fig. 10.—Secondary lip repair performed, with marked advancement along the buccal 
fornix and advancement of central part of lip into columella. Decision as to use of a lower lip 
flap made in operating room after it was determined how tissues would open. Resection of a 
portion of chin not undertaken because of excessive length of face throughout. The new 
columella was made firmer and straighter with a small, fresh homotransplant of cartilage. 


B. 
Flap to Restore Proportion: (A) Flap removed from 
lower lip. This is triangular in shape to allow for closure. The part that is used can be cut 
to fit the upper lip defect to go around the ala, or to fit into one or both nostril floors. (B) 
Flap in place with pedicle containing inferior labial artery which makes the operation possible. 
(C) Pedicle cut after 10 to 20 days, and secondary adjustment effected of the vermilion border. 


A. 


Fig. 11.—Diagram of Lower Lip 


we 
720 
— 
» 
A. B. 
9 
4 — 
F 
{ ; 


Secondary Repair of Cleft Lips 721 


flap is in the occasional patient who has been unfortunate eno. to have 
had the premavrilla and prolabium completely discarded at the first operation. 
This oceurs, of course, only in double clefts, and is the expression of utter 
futility in trying to deal with the markedly protruded premaxilla and pro- 


labium, as shown in Fig. 12. 


F’. dD. a. 

Fig. 12 Loss of Premazxilla and Prolabium (A), (B), (C), (D), (FE) Restoration of 
columella by utilizing local tissue and dropping tip of nose down, so that the use of a distant 
flap was avoided. Lip held out with prosthesis, but lower lip flap might stil! be used. (F), 
(G), Total loss of prolabium and premaxilla partly corrected by wide undermining and ad- 
vancement. 


A tendency to forward protrusion of the lower jaw often occurs in these 
patients, and, along with this, there may be a marked active droop of the 
lower lip or such a marked effort to hold it up that it seems hypertrophied. 
This lower lip redundancy, producing further disproportion between the two, 
may be one of the most noticeable parts of the deformity. In correcting this, 
the use of part of the hanging lower lip for the upper lip is specific; if it is 


A. B. 
q + 
‘ie 


722 James Barrett Brown and Frank McDowell 


not needed there, a section may have to be removed from the lower, either 
as a full-thickness triangle or as an ellipse inside in the mucosa (Fig. 9). 

Resection of the lower jaw or, preferably, reduction in the size of the 
chin may be undertaken if there has been a marked failure of growth with 
shortening as well as retrusion of the middle one-third of the face and of the 
nose (Fig. 9). 

The Upper Dental Arch.—This has always presented a problem, if there 
has been a wide palate cleft, and although little can be done with the first 
teeth, as a rule, the second set may be greatly improved at times by ortho- 
dontia. One trouble is that the teeth may be far misplaced, very crooked, 
and have very poor bone support, so that the usual settlement is a small 


partial plate or bridge. The closer the arch is to normal, of course, the better 


speech will be. 


Fig. 13.—Resection of a Triangle of Bone from the Long Cleft Side of Nose: This is 
accomplished with saws from the inside, when the entire bony nose has to be shifted to the 
cleft side and when this side is too greatly out of proportion with the opposite side. 


REPAIR OF NASAL DEFORMITY 


There are certain molds, skin folds, borders, and delicate shadings of the 
normal nose, lip, and mouth that seem to be the inalienable rights of nature 
and they seldom are completely duplicated. We may strive for the best pos- 
sible substitution and, in doing so, should make as few external sears as pos- 
sible and sacrifice practically no tissue. 

A good premise to follow is to try to repair these deformities by a regular 
osteoplastic procedure for the reduction in size of a nose, and to try to obtain 
an acceptable alar level and curve by a reconstruction of the lower lateral 
cartilage without making any external incisions. This may not always give 
complete forward correction of the nostril tip but, if the level and curve are 
close to normal, it may be left backward a little without being too noticeable. 


NN 
7 WZ A \ 
A Md Zz 


Secondary Repair of Cleft Lips 


This avoids a correction with a full-thickness excision of skin or an attempted 


rotation of the nostril, which leave external sears on the ala and columella 
and may turn vivrissae out of the nostril in a displeasing fashion. But, ocea- 


‘ 


sionally, when the nose has been ‘‘slumped,’’ elongated and out of place for 

a long period, there may be so much excess skin over the alar region that 
some of it has to be removed by an external excision (Fig. 7 D and E). 

When the nasal osteoplastic operation is used, the component parts of it 

are carried out as needed, starting with a removal of a dorsal hump, nar- 

rowing the side wails, and straightening the septum. This is essentially a 

Joseph operation, and has been employed in the patients shown in Figs. 2, 

3, 5, 6, 7 and 9. When the lateral bony walls are very much deviated, a tri- 

angle of bone may have to be taken out of one side to allow for the same final 

proportion on the two sides, as shown in Fig. 13. Alsc, a badly deviated 

septum and nasal spine may have to be loosened and swung over as a trap 


door and, if necessary, wired to a tooth with a mattress of silver wire. 


C. D. 


Fig. 14 Reconstruction of the Lower Lateral Cartilage: (A) Incision around lateral and 
medial crus just inside border. The upper border is freed by a separate incision between the 
upper and lower lateral cartilages. (B) Dome of cartilage grasped with forceps and drawn down 
out of nose, being left attached medially and laterally. (C) Loose tissue dissected free of 
cartilage to expose it completely and to avoid thickening after operation. (D) Trimming away 
excess cartilage in dome and from upper border. (FE) Trimming lower edge of cartilage to give 
new direction to tip and further prevent the hanging appearance. 


Reconstruction of the Lower Lateral Cartilage.—This is the most impor- 
tant part of the correction, and is carried out as in any complete nasal plastic 
operation, but with more attention and work on the affected side, and it is 
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important that the sound side usually has to be done also. This is accom- 
plished by a wide freeing of the cartilage, so that it can be brought down out 
of the nostril, visualized, and trimmed as shown in the drawings (Fig. 14). 
Part of the dome of the alar cartilage may be turned up to make more of a 


medial erus, or the lateral crus may be brought over and anchored to the 


opposite cartilage up over its own medial crus. This plan has been used in 


the patients in Figs. 2, 3, 5, 6, 7 and 9. 

Direction of the Ala.—The direction, as it comes into the face, is impor- 
tant, and it should turn toward the nose but, if the primary operation has 
left it a stocky mass going into the face at a right angle, little can be done 


about this direction without more objectionable external incisions (Fig. 6). 


Fig. 15.—(A), (B) Complete double cleft lip with immediate correction. (C) Result one 
year later, with no sign of columella. (D) Result of advancement of a columella from the lip 
at three years of age. 


Floor of the Nostril.—This is worst when inadequate or depressed so that 
the nostril can be seen into too easily and too far. This can usually be cor- 
rected by local mobilization of tissue but may require a triangle taken from 
the cheek just around the curve of the alae. This same restoration can some- 
times be used for a nasal floor that is too high when the alae are pulled far 
up on the septum, 
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Intranasal Correction.—This consists mostly of getting rid of or straighten- 
ing septa that are blocking airways, and may be done at the same time, or 
later, as a separate step if desired. Completely blocked nostrils are usually 
very difficult to restore and require free skin grafts after very careful opening 
dissection. 

Secondary Nasal Corrections in Double Clefts——These corrections, as in 
the lip deformities, are twice as difficult and results are about one-half as good 


H 


Fig. 16.—Columella Construction by Advancement of ty from Lower Lip: (A) Design of 
l 


continuous flap, with base at tip of nose, lateral triangles to fill opening in septum and to allow 
for shortening of lip. (B) Flap dissected free. (C) Tip and dorsum of nose loosened and 
freed from septum by incision up over top of septum. (D) Flap being sutured in place, with 
full extent going along base of septum and small triangles from floor of nose going in along 
both sides just above septum. (FE) Flap in desired position at a right angle to lip, and not 
pulled back down in it. (#) Lip closed by shifting it clear over to midline without putting 
sutures in new columella that will drag it back down in lip. (G@), (H) Profile before and after 
advancement of lip flap for columella. 
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as in single clefts. The columella is constructed by advancing part of the 
prolabium from the lip into a position below the septum after the entire area 
over the tip has been freed and the membranous septum has been incised. 
Cuts into the mucosa high up over the septum are made, which open up in 
little ‘‘darts’’ and allow elevation of the tip. Into these little triangles, small 
‘‘darts’’ that have been raised from the floor of the nose and have been left 
attached to the prolabium can be placed. One necessity is that the new 
columella should make practically a right angle with the lip, and eare has 
to be taken that the elevated prolabium is not sutured back down in the lip 
with the production of an ugly web (Figs. 10, 15 and 16). 

It is a question whether the prolabium belongs to the columella or lip, 
but when it is observed that the columella, made this way in a male, has to 
be shaved, then the argument must be in favor of the lip. Occasionally, the 
newly formed columella retracts too far into the nose and, if so, about the 
only correction worth while is to perform a costal cartilage implantation. The 
patient in Fig. 10 shows about as normal a columella in size and shape as 
‘an be obtained in double lip clefts, and it was made by advancing part of 
the lip up along the base of the septum at a right angle to the lip, and later 
putting in a small cartilage transplant. 

There is a tendency to elongation of the lip and collapse of the nostrils 
by this procedure; the elongation can be helped some by the slight elevation 
afforded by closing the floors of the nostrils from where the triangles have 
been taken. But the reapproximation of the two sides of the lip may be very 
difficult and require careful lateral freeing. Otherwise, there is a tendency to 
pull the prolabium back down in the lip and leave the web mentioned above 
(Figs. 15 and 16). 

The columella may be impossible to obtain from the lip and an arm- or 
wrist-flap may be required. However, every effort should be exhausted to use 
local tissue, as shown in Fig. 12, before resorting to the arm flap. 

Where the premazilla has* been jammed or crushed backward at early 
operations, there is almost sure to be an oceluded air-way on one side. This 
may be dealt with by excision of the mass, but skin grafting may be necessary 
to restore the nostril opening. Occasionally, the premaxilla may remain in 
such a peculiar forward position that a right angle has to be chiseled into 
it to permit of a final right angle at the columellar lip junction. 

The surgeon may be ealled upon to help decide in the adjustment of these 
patients in regard to their social, educational, economic, and marital status. 

The repaired nose and lip are not perfect and, therefore, as little attention 
should be ealled to the face as possible. For this reason, the patient should 
be well modulated in all his reactions and in his speech, tone and loudness 
of voice. He should avoid forwardness of any kind, and facial grimaces 
should be abandoned to the point of becoming a retiring sort of person. 


Speech defects are made worse by a poor muscle function of the lip, and voice 


modulation is still more important for this reason. 
As to livelihood, persons with speech defects or searred lips should adopt 


work or professions where they do not have to give or receive advice too 
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often or where they do not have to appear conspicuously in the public eye. 


It is gratifying that many of these patients are exceptionally intelligent and 
progress in school better than average, and the age-old idea that persons with 
cleft lips and palates are stigmatized in any way is wrong. Marriage and 
heredity are important points that have to be met very often. These patients 
are more apt to have children with clefts than if they did not have a cleft 
themselves, but many prove to be ideally suited for family life and have chil- 
dren without clefts. 
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Case Reports 
CASE NO. 55 
REMOVAL OF IMPACTED SUPERNUMERARY TOOTH 


EuGENE Matcoutm La D.D.S., Pasapena, CALir. 


HE accomparying roentgenogram shows an unerupted supernumerary 


tooth in the maxilla. In order to remove it, an incision was made in the 
palate, under local anesthesia; the mucoperiosteal flap was elevated and the 
underlying bone removed. 

There was, however, no sign of the tooth. From this I drew the conclusion 
that it was located in the floor of the nose. Dr. Roy Robert Miller, otolaryngol- 
ogist, was then consulted. He inserted an applicator into the left nostril, where 
he felt something hard. After cocainizing the floor of the nose, exploration dis- 
closed that the hard substance was the supernumerary tooth, the apex of its 
root appearing attached to the mucous membrane, just under the anterior 
part of the left inferior turbinate bone. 


Fig. 1. 


The tooth was removed with nasal forceps through the left nostril, and the 
patient made a speedy and uneventful recovery. 
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Editorial 


A Pediatrician Looks at the Results of Dental Caries Research 


The large number of men rejected by the army on account of defective 
dentition has again been focusing evervone’s attention on what is being done 
to prevent the ravages of dental caries. Without question dental caries has been, 
and still is, an important public health problem. 

As oral surgeons, we certainly know the end results of tooth decay and can 
testify to the fact that dental caries has not too infrequently the most serious 
sequelae, of both local and metastatic nature, which may even jeopardize the 
patient’s life. 

It has been stated by many dental authorities that the pediatrician should 
give more careful consideration to the problem of dental caries, and that in- 
fluences also should be brought to bear on the development of the teeth at a 
still earlier date, namely, through prenatal advice given by the obstetrician. The 
interest shown by the staff of the Children’s Hospital of Boston is therefore to 
be commended. The reader is referred to a paper which appeared in a recent 
issue of the New England Journal of Medicine, written by Allan M. Butler, 
M.D.,! associate visiting physician of the Infant’s and Children’s Hospitals of 
Boston. The article, entitled ‘‘Metaboliec Factors in the Cause and Control of 
Dental Caries,’’ is a critical review of the results of the research work on ‘‘the 
most prevalent of all diseases’’ as presented by the summaries of 195 observers 
and investigators, which were compiled by the American Dental Association? 
and published in a book entitled Dental Caries. Butler, after carefully analyzing 
the various opinions, with due care not to commit any gross misrepresentations 
by presenting isolated quotations, recorded some of the controversial opinions 


and findings of these authorities by quoting the following statements: 


Diet in General.—There is no evidence that caries is produced by malnutrition 
or may be prevented by adequate diets. 

Dentinal caries arises from metabolic disturbances which can be 
avoided or corrected through the use of diets high in all recognized nutri- 
tional essentials. 

The author has not observed any favorable results on the progress of 
caries from changes in diet including additions of caleium, phosphorus, and 
vitamins. 

“Civilized Dietary.’’—The ultimate causes of caries reside in refinements of 
civilization and resulting changes of diet. To prevent caries the diet should 
be ‘‘natural’’ and rich in vitamins and minerals. 


‘Butler, Allan M.: Medical Progress: Metabolic Factors in the Cause and Control of 
Dental Caries, New England J. Med. 225: 746, 1941. 

“Advisory Committee on Research in Dental Caries Dental Caries. Lancaster Press, 
Lancaster, 1939. 
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There is no basis for the view, frequently held, that freedom from 
caries in a primitive people is due to nutritional superiority of ‘‘natural’’ 
as compared with ‘‘civilized’’ diets. 

Carbohydrate in Diet—Sugar or starch has not been observed to favor caries, 
unless use of either materially diminishes the amounts of ingested protective 
foods. 

Active caries was induced in children by increasing the sugar intake 
while they were receiving a diet that nutritionally was adequate. 

Amount of carbohydrate in the food is not (an) important (factor), 
provided all essentials are included in the diet. 

Oral Bacterial Flora.—No consistent relationship has been found between 
state of mouth hygiene and activity of caries. 

The most constant differential between caries-free and caries-suseeptible 
persons .. . is that of relative number of L. acidophilus organisms in the 
mouth. 

Studies of mouth flora have shown that children, after definite arrest 
of extensive caries ..., may show high counts of acid-producing bacteria, 
especially B. acidophilus. 

Composition of Saliva—Chemical analysis of saliva has revealed no correla- 
tion with activity or inactivity of caries. 

Three factors cause susceptibility to dental caries: . . . (3) lack of 
sufficient phosphate in saliva to prevent solution of teeth salts by acid under 
bacterial plaques. 

No correlation has been demonstrated between amounts of salivary 


‘alecium, phosphorus, chlorides, pH, CO.-capacity, total alkalinity, total 


solids or ash and activity of cari 
Acid-Base Balance-——The extent of excess of basie over acid metabolic end 
products of the diet is unimportant in relation to caries. 
The two most important relationships in caries prevention are ihe acid- 
base and ealeium-phosphorus balances in the body. 
Calcium and Phosphorus Balances.—Retention levels of caleium, phosphorus, 
and nitrogen are not correlated with presence or absence of caries. 
Increased retention of calcium favors caries prevention. 
There is no proof that addition of milk to ordinary devitalized ciet 
prevents or cures dental caries. 
With increased Ca intake (as in milk) there is a decreased tendency 
to earies. 
The phosphorus deficiency theory accounts for .. . caries of pregnancy. 
Pregnancy does not cause caries. 
Ilardness or Calcium Content of Water—Calecium-laden drinking water does 
not prevent caries. 
There is an inverse relationship between drinking water hardness and 
earies incidence (that is, hard water does prevent caries). 
Vitamins.—Caries arises independently of the amount of vitamin C in the diet. 
The dietary factors of chief importance to calcified dental tissues are 


vitamin D and A and mineral salts. 
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Addition of caleium and eod-liver oil . . . to the diet of a earies sus- 


ceptible does not reduce the disease. 


These quotations, Butler points out, are less than one-third of the contra- 
dictory opinions encountered in reading the report; therefore the conflict has 
not been exaggerated. If the picture is distorted, he feels, it is because it in- 
eludes none of the details that distinguish the controlled experimental evidence 
observed by sincere investigators from the theory of pseudoscientifie enthusiasts. 

Butler further analyzed the results of experiments dealing with the rela- 
tionship of various metabolic factors to dental caries. He points out why the 
hope of more specific knowledge from dental studies has not so far been ful- 
filled. First, because experimentation has been in progress for only a short 
period of time: second, because conclusions concerning the slowly vrowlng 
statie teeth of human beings cannot be drawn too readily from experiments on 
the rapidly and constantly growing teeth of rodents; and third, because the 
application of experimental knowledge to the problem of human caries was 
made on groups of relatively healthy people, or embraced surveys of racial 
groups living under different conditions and consuming different diets, and be- 
cause in both instances the control of the various factors is extremely difficult. 

An important weakness of dental investigation is the lack of opportunity 
to observe dental pathology as it is associated with systemic diseases, or to 
analyze the relation of such diseases that have occurred in childhood and dental 
findings in the adult. Butler points out also that the tendency to separate 
dental from medical clinies is the reason why relatively few studies are being 
undertaken under the almost ideal ready-made extreme experimental conditions 
provided by sick patients in medical clinies. A few valuable observations, how- 
ever, have been made, but only on a very limited number of patients. Butler 
cites the following examples: In hyperparathyroidism, which causes extreme 
demineralization of the skeleton, there is no demineralizing of the teeth or in- 
crease in caries. Osteomalacia in Chinese women, and as produced in Punjab, 
India, from long-continued breast feeding and deficient diets, was found to cause 
no caries, though the teeth might fall out. In the Children’s Hospital good 
teeth have been observed in patients with renal rickets of long standing, and 
associated with marked acidosis, low serum calcium, and skeleton demineraliza- 
tion. In Paget’s disease the marked rarefaction and fibrosis of alveolar bone, 
with disappearance of lamina dura and resorption of tooth roots, does not result 
in caries. The relationship of severe rickets to dental disorders shows that hypo- 
plasia is more common than a disposition to caries, though Butler states that 
experience at the Children’s Hospital with a group of children suffering from 
recent rickets suggests a correlation between the degree of hypoplasia and 
caries and the past history of tetany and poor skeletal mineralization during 
the period of tooth maturation. 

From these examples Butler draws the deduction that if extreme skeletal 
demineralization does not affect the teeth, there is little likelihood that they 
are affected by such minor alterations in calcium and phosphorus, or acid-base 


balances, as those produced in the group type of experiments on relatively 
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healthy persons. As he concludes, experimental evidence and clinical findings 


suggest the following as facts: 

The slow growth and prolonged period of calcification of human teeth 
renders them less susceptible to periodic deficiencies and metabolic disturbances 
than are the rapidly growing teeth of experimental animals. Much of the con- 
tradiction in the literature on dental caries in man derives from unwarranted 
deductions from animal experiments and from the fact that many studies on 
man have involved experiments that, in the light of present knowledge, could 
hardly yield other than inconclusive results. Dietary deficiencies at the period 
when teeth are formed may cause hypoplastic defects that persist after eruption. 
The relation between enamel hypoplasia and earies, however, needs further 
definition. No specific dietary factor or metabolic condition has been proved 
to cause or control dental caries in the fully developed human tooth. 
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The Use of Sedative Agents: By II. P. Hampton and F. R. Moerseh, Proceed- 
ings of the Staff Meetings of the Mayo Clinic, Rochester, Minn. 15: 34 P. 
933, August 21, 1940. 


The most commonly prescribed and abused drugs are cathartic and sedative 
agents. The barbiturates offer ease of administration as sedatives and are sup- 
posed to lack toxicity, but actually the derivatives of barbiturie acid are not so 
free of toxicologie dangers as is popularly supposed, for they are drugs which 
fasten their influence on certain individuals who will crave and demand the 
oblivion they produce. There is a demonstrable shortening of the effect after 
periodie ingestion of the drug. Habituation with large doses may produce an 
accumulation of depressive effects and cause irreparable damage to the brain. 

Response to the administration of barbituates in sedative doses is -variable: 
excitement, inebriation, and even delirium may precede the hypnotic effect. 

Barbiturates are strikingly alike save for the duration of their effect. The 
period of induction of the sedative effect for all but barbital and phenobarbital 
is short. Listed according to their duration of effect (modified from Tatum) 
are the following barbiturates, all of which are derivatives of malonyl urea: 


Long { phenobarbital 
| ) barbital 


(n-butylethyl-barbiturie acid (neonal) 
| diallyl-barbiturie acid (dial) 
sodium ethylisopropylbarbiturate  (ipral 
sodium ) 
) allyl-isopropyl-barbiturie acid (alurate) 
isopropyl-bromallyl barbituriec acid (nostal) 
| isomylethylbarbiturie acid (amytal) 
* isobutylallyl barbiturie acid (sandoptal) 


Intermediate 


Action butyl-8-bromallyl barbiturie acid (pernoston ) 


sodium ethyl (l-methylbutyl) barbiturate (pentobarbital 
sodium) (nembutal) 

sodium propylmethylearbinylallylbarbiturate (seconal) 
ceyclohexenylethyl barbiturie acid (phanodorm ) 

sodium n-hexylethyl barbiturate (ortal-sodium ) 


Short - 


sodium salt of n-methyl-C-C-cyelo-hexamyl- 
methyl barbituric acid (evipal solu 
Ultrashort ble 
sodium ethyl (1-methylbutyl) thiobarbitu 
rate (pentothal sodium ) 


The sedative derivatives of barbituric acid are valuable in the treatment of 
situational insomnias, in preanesthetic medication, and in depressing motor 
activity. There is pharmacologic evidence to suggest that phenobarbital is 
more effective in depressing motor activity; in fact, administration of some 
of the barbiturates of transient effect, such as nembutal, may cause agitated 
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patients to become more restless and confused than they were before they re- 
ceived the drug. Barbiturates act weakly in the relief of pain, but combinations 
of them with some analgesic agents, especially acetphenetidin, are synergistic. 
Another important use of derivatives of barbituric acid is in anesthesia produced 
intravenously, but this subject is not within the scope of the present discussion. 

Today, some of the older sedative agents, such as chloral hydrate, the 
bromides, and paraldehyde have fallen into undeserved disuse, while newer drugs 
enjoy a favor not always justified. 

The authors conelude: It should be stressed that sedation should not be 
initiated until after a careful analysis of the patient’s condition has been made: 
then an appropriate drug should be chosen to accomplish a definite purpose. 

T. J. Cook. 


Common Skin Diseases of Childhood: By Louis A. Brunsting, Teras State 
Journal of Medicine 37: 33-38, May, 1941. 


In the study of cutaneous disorders, there are special problems involved 
(other than diagnosis, reassurance, symptomatic treatment, and eradication of 
disease) because of the peculiarities in the structure and function of the skin. 

Impetigo Contagiosa.—Rapidly spreading, superficial reddish patches ap- 
pear on the face, usually around the mouth. The disease is communicable. In- 
fection oceurs through the penetration of staphylococci or streptococci through 
a break in the skin. 

Treatment.—Lesions are cleansed with soap and water after the dried crusts 
are softened with olive oil. When the face is involved extensively, a moist 


compress in the form of a gauze mask, soaked in a 1:4,000 solution of mercuric 
chloride, is applied for half-hour intervals several times daily. Ammoniated 
mereury ointment, 3 to 5 per cent, may be applied topically, and is most ef- 


feetive when thoroughly rubbed into the lesion. Powdered sulfathiazole (1 to 3 


per cent) in ointment is also effective as is ultraviolet radiation, especially in 
children. 
Furunele (boil) : earbunele—should not be manipulated or squeezed. 
Treatment.—Apply dry heat and 5 per cent ammoniated mereury ointment. 
Exposures to filtered roentgen rays frequently abort the furuncle. In chronic 
or recurrent furunculosis, the skin should be cleansed with soap and water fre- 
quently. Once a week a sulfur bath is beneficial. 
BR 
Sulfur Pot (finely pulverized) 500.00 
Sodium hyposulfite 120.00 
Acid sulfurie diluted 250.00 
Aqua destillata q.s. ad 1000.00 


Sig.: 500 ¢.c. (1 pint) to each bath. 


J. Cook. 


Cancer of the Face and Mouth, Diagnosis, Treatment, Surgical Repair: [dy 
Vilray P. Blair, M.D., Sherwood Moore, M.D., and Louis T. Byars, M.D.. 
St. Louis. Illustrated. Pp. 599. Price $10.00. St. Louis: The C. V. 
Mosby Co., 1941]. 


Blair has established an enviable reputation as an outstanding facial and 
oral surgeon which dates back to the first Werld War when he served with 
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distinction as Chief of the Department of Facio-Maxillary Surgery of the 
A. E. F. In the present volume Blair and his coauthors, Moore and Byars, 
present the recent advances in the field of cancer from an authoritative view- 
point, based on the observations made on approximately 1,500 eases of epithelial 
malignaney arising in or about the face and mouth. Sixty-four plates describ- 
ing operative technique are included in the book. 

‘‘There are four characteristics rather common to the early phases of all 
face and mouth cancers which should facilitate their control,’’ according to the 
authors. The first is a history of a precancerous lesion. The second is prolonged 
indolent growth. Third the lesions are usually easily accessible to visual and 
digital examination. Fourth is the typical feel of these lesions. In spite of the 
foregoing facts, only 5 to 10 per cent of oral lesions are diagnosed in the early 
stages. This calls for greater familiarity with cancerous growth on the part 
of those whose field of work is intimately connected with the face, jaws, and 
teeth. 

Early diagnosis of cancer of the face is among the most valuable services 
which the dentist, the oral surgeon, and the orthodontist can render patients 
who consult them in their everyday practice. To this end, the chapter on 
‘Cancer of the Face’’ will be found highly instructive by the afore-mentioned 
practitioners, even if they themselves are not prepared to undertake surgical 


or other treatment of this condition. 


‘‘Any doubtful localized chronic change, if found on the vermilion or the 


mucocutaneous border of either lip, should be regarded as squame™s-cell cancer 
until definitely proved otherwise,’’ we are told. Chronicity and induration are 
pathognomonic signs. Cancer of the tongue may be found in adolescence and 
early childhood. Cancer of the mouth, especially about the teeth, is associated 
with general oral neglect. Mouth hygiene and dental care are prominent in the 
prevention of cancer. 

Enlargements of the cheek, moles, nevi and melanotic growths of the face 
are discussed as are epithelial tumors and cysts arising within the dentigerous 
bone. 

The section on operative technique contains many plates on the anatomy 
of the face, jaws, teeth, and cervical tissues which will be found of practical 
interest by the oral surgeon as well as by the dentist. An excellent index 


is provided. 


Chemotherapy as an Aid in the Management of Acute Osteomyelitis: By 
Grove C. Penberthy and Charles N. Weller, Annals of Surgery 114: 129- 
146, July, 1941. 

Acute osteomyelitis Gevelops as the result of a blood-borne infection, the 
pyogenic bacteria entering the blood stream from some focus. This focus of in- 


fection is from the surface of the body, the upper respiratory tract, or the 
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alimentary canal. Cultures of the exudate from the lesions will usually give 
growths of Staphylococcus aureus and Streptococcus hemolyticus. 

In children, it is a serious disease with a high percentage of fatal termina- 
tions, crippling results, and causes a long convalescence. 

Trauma and infection of the bone in a person of low nutritional state will 
usually be the history of the case. It is seen most frequently among the poor 
classes of city children, although it is found in children living in rural com- 
munities. 

Karly drainage seems to be the surgical procedure; however, the proper 
time for this procedure is a controversial question. Sulfanilamide therapy was 
used without much success, end was therefore discontinued. When sulfa- 
pyridine was introduced, it was used with very good results, mainly because of 
its favorable effect against staphylococcus organisms. Sulfathiazole therapy was 
used, in cases of osteomyelitis, with the same results as sulfapyridine, except 
that the patients stood this drug a little better. The method of taking the drug 
was by mouth. 

Recently the local use of sulfanilamide in the treatment of compound frac- 
tures has either resulted in a marked decrease in the occurrence of complicat- 
ing bone infections or has aided in combating such infections when present. 

J. Z. Mackenson. 


The Surgical Correction of Mandibular Prognathism: By Gordon B. New and 
John B. Erich, The American Journal of Surgery 58: 2-12, July, 1941. 


**An abnormal protrusion of the lower jaw,’’ in the majority of cases, is the 
result of disturbances of the normal eruption of the teeth and the subsequent 
growth of the mandible. The causative factors which induce malposition of the 
teeth and, in turn, prognathism of the mandible, are inheritance, supernumerary 
teeth, abnormalities of the tongue, early loss or long retention of deciduous teeth, 
late eruption or loss of permanent teeth, and improperly made dental restora- 
tions. Other general causes are rickets, syphilis, and diseases of childhood, 
which not infrequently disturb the normal physiologic processes of the growth 
and eruption of teeth. 

The methods of treatment employed in correcting mandibular prognathism 
may be grouped as follows: (1) Bilateral resection of a segment of the mandible 
in the bicuspid or first molar regions; (2) bilateral resection of a portion of the 
body of the mandible near the angles; (3) osteotomy of the ascending rami above 
the mandibular foramina; (4) osteotomy through both necks of the mandible; 
(5) removal of the condyles; and (6) use of orthodontic methods. 

In treating these cases by the bilateral resection method, the first step is to 
obtain two sets of models of the patient’s teeth (Fig. 1). One set is used by the 
surgeon to study and decide upon how much bone is to be removed and where it is 
to be removed. The second set of models is to be used to make cast silver splint 


appliances for the upper and lower jaw. The day before the operation these 


appliances are cemented into position, one on the lower anterior teeth, one on the 


upper teeth, and molar bands on the lower second molars. 
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The following day, when the patient is completely out of the anesthesia, 
the segments are brought together and immobilized by wiring the cast silver 
appliances together. The drain is removed from the incision in a week, and 


A. 

Fig. 1.—A, Transmucoperiosteal technique of resection of a segment of the lower jaw in 
the second bicuspid and first molar regions without injury to the mandibular nerve and blood 
vessels; a, parallel lines indicate the segment of bone to be removed, and the motor driven 
circular saw makes two cuts from the lower border of the jaw up close to the level of the 
mandibular canal: b, a chisel is used to remove the intervening bone; c, two similar parallel cuts 
are made from above down close to the canal with a Gigli saw, and a chisel cuts away the 
bone between these two cuts. 

B, Continuation of technique described in A ; a, rongeurs are used carefully to remove the 
remaining portion of bone about the mandibular nerve and blood vessels: b, the mandibular 
nerve and vessels are exposed intact; c, the two bony fragments are placed in apposition to 
each other. If, by means of a curette, a small amount of cancellous bone surrounding the nerve 
and vessels in either fragment is removed, a cavity is created in which the nerve and vessels 
can rest without injury. 


the wiring to the upper jaw is removed in four weeks. Following the removal of 
the wiring, a rigid wire is attached to the molar band and immobilization of the 
segments made sure for another seven weeks, although the mandible at the 


articulation can be used. 
J. Z. Mackenson. 


The Thyroid Gland in Acromegaly: By Austin C. Davis, The 1940 Transaction 
of the American Association for the Study of Goiter. 


The thyroid gland is frequently enlarged and the basal metabolic rate is 


elevated in the presence of acromegaly. 
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The records of 166 cases were selected for the basis of this report. The re- 
quirements of the patients for inclusion in this report were that they have the 
characteristic appearances of acromegaly, with enlargement of the acral parts, 
and maxillary prognathism. 

In 135 of these cases, the basal metabolic rate averaged +14.7. In not all 
eases, though, was the basal metabolic rate elevated. This is explained on the 
assumption that the hormones produced by the anterior pituitary are not 
continuous. 

Resection of the thyroid gland was performed in twenty-seven cases, and 
in one case a second resection was performed five years after the first opera- 
tion. In twenty-six cases, adenomas were present in the removed thyroid 
tissue. 

The basal metabolic rates were obtained in sixteen cases of acromegaly fol- 
lowing resection of the thyroid gland, two being unsatisfactory as the patients 
had heart failure when studies were performed. On the average, the basal 
metabolic rate was reduced 13 points. 

Persistent hyperthyroidism tends to lead eventually to myocardial in- 
sufficiency, and it would be anticipated that, on that basis alone, the tendency 
would be apparent in the presence of cases of acromegaly. 

One ease is reported in which thyroidectomy was performed and the patient 


observed for a period of seventeen years following the operation. 


The patient presented a hyperthyroidism and the features of growing 


acromegaly. Thyroidectomy was performed,.and the basal metabolic rate went 
back to normal. The patient was seen at different times during the next seven- 
teen years. The basal metabolic rate slowly increased. 

Roentgenologie findings of the skull of this patient, at three different times, 
show the sella turcica enlarged and the skull thickened. There was some 
prognathism present. 

There was a recurrence of the goiter and a recurrence of the hyperthyroidism 
during the seventeen years following the thyroidectomy. 

J. Z. Mackenson. 
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